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(57) Abstract: This invention refers 
to an apparatus for the processing of 
pre-hydrolysis of biomass, particularly 
a reactor of ihe failsafe lype, either 
mobiie or not, which may be 
manufactured of microbonded carbon 
steel and coated with special materials 
(refraaory metals, superalloys. 
stainless materials, plastics, etc.). 
The insertion of vacuum between the 
shell of the reactor aiul its coating 
prevents its implosion and permits 
the detection of leakage with helium 
gas. The resistance to corrosion of 
the refraaory metals enables carrying 
out of pre-hydrolysis and mineral 
digestion. In the process of this 
invention, biomass is compacted 
at 300 kg/m^ by a helical feeder, 
degased, flooded, heated, stirred, 
. pre-hydroiyzed, the sugar being 
recovered at a first washing within the 
reactor with values higher than 90 %. 

The low liquid/solid ratio = 2 enables one to achieve sugar content of 10 bricks in the pre-hydrolysate and a consumption of 6 % of 
the energy contained in the processed biomass. The pre-hydrolysate is constituted by solutions of xylose and others and is intended 
for the production of furfural, alcohol and xylitol. The control of the process enables one to produce cellulignin with a high specific 
surface, 2 mVg (measured by BET), compared with the value of 0.4 m-Zg of non>hydrolyzed biomass, maintain crystallinity of the 
cellulose fibers, aiming at grinding it into fine panicles (f<)250 mm), globulizing the lignin. exposing the cellulose to attacks by 
microorganisms from cud of ruminants, fungi, bacteria or enzymes in microbiological or eiuymatic fermentation. The catalytic 
combustion due to the large specific surface results in a new fuel for boilers, combustors in general and MHD when produced with 
filtered water, and for gas turbines when produced with deionized water. 
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(57) Abstract: This invention refers 
to an apparatus for the processing of 
pre-hydrolysis of biomass, particularly 
a reactor of the failsafe type, either 
mobile or not, which may be 
manufactured of microbonded carbon 
steel and coated with special matgria|y 
(retectoiy metals. superalloys, 
stainless materials, plastics, etc.). 
The insertion of vacuum between the 
shell of the reactor and its coating 
prevents its implosion and permits 
the detecdon of leakage with helium 
gas. The resistance to corrosion of 
the refractoiy metals enables carrying 
out of pre-hydrolysis and mineral 
digestioiL In the process of this 
invendon, biomass is compacted 
at 300 kg/m^ by a hebcal feeder, 
degased, flooded, heated, stirred, 
pie>hydrolyzed, the sugar being 
recovered at a first washing within the 
reactor with values higher than 90 % 

The low hquid/solid ratio = 2 enables one xo achieve sugar content f 1 0 bricks in the pre-hydrolysate and a consumption of 6 % of 
die oicrgy contamed in xhc processed biomass. Hie pre-hydrolysate is consdQited by solutions of xylose and odiers and is intended 
for the prodiuaion of furfural alcohol and xyUtoL The control of the process enables one to produce ceUuhgnin widi a high specific 
surface, 2 m^/g (measured by BET), compared with die value of 0.4 m^/g of non-hydrolyred biomass, maintain crystaUinity f the 
ceUulose fibers, amung at grinding it into fine particles (f<)250 mm), globulizing die lignin, exposing the ceUulose lo attacks by 
microorgamsms from cud of ruminants, fungi, bacteria or enzymes in microbiological or enzymatic fermentation. The catalytic 
wmbustion due to die large specific surface results in a new ftiel f or boUers, combustors in general and MHD when produced widi 
filtered water, and for gas turbines when produced with deionized water. 
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Title: "AN APPARATUS AND PROCESS FOR PRE-HYDROLYSIS OF BIOMASS" 



Field of the invention 

TTiis invention relates to an apparatus, specifically a reactor, and to a process for 
pre-hydrolysis of any kind of biomass (wood, bagasse, straw, grass, vegetable residues, or- 
ganic garbage, etc.) to obtain commercial products, such as celluiignin and sugar solutions, 
pre-hydroiysate layers, containing xylose, glucose, mamose, galactose, arabinose, acetiiyl- 
ics, uranic acids, etc. This invention further enables one to manufacture reactors for the di- 
gestion of minerals, such as ilmenite, anatasie. columbite, pyrochlore, zirkonitei etc. 



Description of the prior art 

Chemical reactors are devices that are defined by a variety of processes for 
transfomiing materials, such as chemical, metallurgical, themial. biotechnological, pharma- 
ceutical materials, etc. Reactors are classified by three criteria: 

a) classification accoreling to vessels and flows: 1st) batch reacton 2nd) semi- 
continuous reactor 3rd) tank reactor with continuous mixer - RTMC; 4th) RTMC in series; 
5th) tubular reactor, and 6th) recycling reactor. 

b) classification according to the existing phases: 1st) reactors for gaseous 
phases; 2nd) reactors for liquid phases; 3rd) reactors for liquid and gaseous phases; 4th) 
reactors with solid catalysts; 5th) non-catalytic reactors involving solids (gas-solid, liquid- 
solid, and reactions of gaseous phases; 6th) reactors for electrochemical processes; 7th) 
reactors for biological processes; 8th) reactors for photochemical and radiochemical proc- 
esses. The non-catalytic gas-solid and liquid-solid reactors with which, by way of example, 
the reactor of this invention should be compared, are listed below. 



1 
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b.1) non-catalytic gas-solid reactor retort (tower-type reactor), movable bed re- 
actor, multiple bed reactor, rotary oven reactor, fluid bed reactor, recirculating flow reactor, 
dust calciner (dust spray). 

b.2) non-catalytic liquid-solid reactors: tank with a mixer (batch, semi-continuous. 
5 cascade - percentage of solids limited by the power of the mixer), tank with recirculation of 
liquids, rotary drum, fluid bed, kneading machine, immersion-press type reactor, helical con- 
veyor, cradle-type reactor, rotary oven reactor. 

c) Classification according to the movement condition of the solids presented in 
Table 1 . The reactor of this invention tends towards the characteristics of a fluid bed, albeit 
10 movable, with the following values: reaction device (tank), movement of the solids (gravita- 
tional), gas/liquid-solid flow (counter current), particle diameter (mm to cm), time of retention 
of the solids (minutes), time of retention of the gas (seconds), rate of heat and mass transfer 
(high), temperature control (good), yield in terms of volume and time (high). 

Other important characteristics of reactors are the materials used to manufacture 
1 5 them. Table 2 gives the basic materials with their respective advantages and disadvantages 
for high corrosion conditions. The structural materials and those resistant to corrosion, even 
when used in making reactors, each presents a single disadvantage, which this invention 
eliminates by making the reactor with a shell and structure made of carbon steel and a coat- 
ing of special materials (refractory, superalloys, stainless steel and plastics, etc.). 

20 Specifically, the main biomass reactors are of the following types: screw (low 

volume occupation percentage), tower (high US - liquid-solid ratio, tank/percolation (high US 
ratio and plug flow (high US ratio). All the types of reactor have complex biomass feed and 
discharge systems. This invention compacts biomass in the reactor (high rate of volume oc- 
cupation of the reactor), processes the biomass with low US ratio ~ 2, provides feed with a 

25 simple helical feeder and immediate discharge due to the fact that the reactor has a large 
cover and can be divided into small-size and medium-size reactors. 

One disadvantage of the reactors of the prior art is that they are subject to im- 
plosion due to the fact that their construction does not permit a perfect juxtaposition between 
the shell and the coating, and there is a vacuum inside the reactor, caused, in most cases, by 
30 steam condensation. This invention prevents implosion through the vacuum maintained be- 
tween the coating and the shell, so as to allow them to be properiy juxtaposed. 
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Another disadvantage of the conventional reactors is the impossibility of con- 
tinuously and precisely detecting microl akage in the coating. This invention permits the pre- 
cise detection of microleakage before the occurrence of leakage of corrosive liquids into the 
steel shell of the reactor. This allows the reactor to be further used, even with microfailures. 
5 by adequately programming it for use. 

The reactors used in high-corrosion applications do not utilize carbon steel in 
the shell and tend to be made of expensive monolithic materials. By enabling the identifica- 
tion of microleakages, this invention detects the conditions for accelerated corrosion of the 
microbonded carbon steel, and this detection facilitates the use thereof, which brings about a 
10 significant reduction in the costs of manufacturing the reactor. 

The reactors of the prior art are built from thick materials, in order to achieve 
greater resistance to corrosion. Therefore, sometimes the thickness of the metal in the con- 
struction of the reactors has a direct relationship with the safety, and the utilization of very 
thick plates makes their transportation to areas where there is raw material for their use im- 
15 possible. The reactor of this invention provides perfect control for detection of failures and 
allows lighter materials to be used, which reduces the total weight of the reactor and conse- 
quentiy facilitates its transportation. 

US Pat. 5.338,366 refers to a method and apparatus for pre-hydrolysis of bio- 
mass that, among other features that are different from this invention, is very heavy and so 

20 remains in a stationary position, which requires raw biomass to be transported to it. In addi- 
tion, the pre-hydrolysis of biomass is made in various pieces of equipment, which increases 
the consumption of energy for carrying it out and renders the production process expensive. 
This invention, in addition to eliminating these drawbacks, facilitates a high concentration of 
sugar in the pre-hydrolysate, thus reducing the costs of the following processes, and enables 

25 one to use deionized water due to the low liquid/solid ratio for the production of clean catalytic 
cellulignin fuel for use in gas turbines. 

US Pat. 5,411,594 deals with the hydrolysis of lignocellulose biomass for the 
production of a single sugar solution and lignin residues. The whole hydrolysis is earned out 
in two stages (hemicelluiose and cellulose) in a continuous reactor and has an US ratio of 
30 5:10 with a maximum output of 65%, and. due to the high US ratio, there is a complex heat- 
recovery system. This invention implements the whole process, since it carries out the pre- 
hydrolysis of hemicelluiose in a batch-type reactor with an US ratio = 2 and has an output of 
100% (maximum utilization of raw material): recovery of cellulignin 80% and pre-hydrolysate 
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20%. The recovery of heat takes place only when discharging the pre-hydrolysate, pre- 
heating the acidic solution and water in th boiler. 
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Tabl 2 - Basic Mat rials Used in th IManufecture of th Reactors 



IWATERIALS 


ADVANTAGES 


DISADVANTAGES 


Structural 
mat rials 


Mo (C-1/2MO) cartxDn 
steel, Cr-(1 % Cr- Mo, 2 
% Cr - 1Mo. 5 CM Mo) 
steei. stainless (405. 410. 
304, 316, 321. 347. 309. 
310. steel resistant to heat 
(HH, HK. HP), monel. 
brass, bronze, aluminum, 
etc. 


Low cost 
MvaiisDiiiiy 

•Resistance to abrasion 
•Ease of manufacture 
Mechanical resistance 
(strength) to medium tem- 
perature 
•Recyclable 
•Ductility 


•Low resistance to 


Metals resis- 
tant to corro- 
sion 


Cr-Mo {SCr-Va Mo), steel, 
inconel, incoloy. hasteiloy. 
duplex allows. Fe-Sl, 
stainless, ferritic, Ni (3!4 
Ni, etc.) steels, lead, Cu-Ni 
(70/30. 90/10, etc.). re- 
fractory metals (Ti, Zr. Nb, 
Ta, W, Mo and their alloys) 
and proprietary alloys 


Medium and high resistance 

lO corrosion 

•Availability 

•Resistance to abrasion 
•Ease of manufacture 
•Mechanical resistance to 
high temperature 
•Recyclable 

•Ductility (except for Fe-Si). 


•High cost 


Thermoplastic 
materials 


Teflon (260''C), chlorinated 
polyester (121*'C), polyvi- 
nylidene fluoride (121°C), 
polyvinylidene chloride 
(93*C). polypropylene PP 
(gO^'C). polyethylene PE 
(93^C). polyvinyl chloride - 
PVC (7rC), chlorinated 
polyvinyl chloride and re- 
inforced PVC (99°C) 


•Low cost 

•Availability 

•c.ase OT manuraciure 

-High resistance to corrosion 

•Recyclable 

•Ductility 


Low resistance to 
abrasion 

^ow rncwiiariiwai 

resistance (strength) 


Elastomers 


Natural rubber (66°C). 
ebonite (82**C), hypalon 
(93°C). neoprene (93^C). 
buthylic rubber (93X), 
hycar (12rC). viton 
(204»C). 


•Low cost 

•Availability 

•Ease of manufacture 

High resistance to corrosion 

Ductility 


Low resistance to 
abrasion at medium 
temperature 
•Low mechanical 
resistance (strength) 
•Non-recyclable 


Reinforced 
heat cured 
plastics 


Glass fiber/polyester 
(gs^'C). asbestos/epoxy 
(149*»C). glass fiber 
glass/epoxy (149**C), as- 
bestos/fenolic (149''C), 
asbestos/furanic (149*'C). 
glass fiber/furanic (93''C), 
carbon fiber/furanic (93°C). 


-Availability 

•High resistance to corrosion 
-Ease of manufacture 
High mechanical resistance 

(strength) 
•Ductility 


•High cost 

-Low resistance to 

abrasion 

•Non-recyclable 


Special non- 
metallic mate- 
rials 


Cement or concrete, rein- 
forced cement, antiacid 
refractories, graphite 
bricks, impermeable 
graphite, glasses and vitri- 
fication, wood and refracto- 
ries 


•Low cost 
•Availability 

•High resistance to abrasion 
•Ease of manufacture 

•High resistance to corrosion 
•Mechanical resistance to 
high temperature 


•Low mechanical 
resistance (strength) 
-Fragility 
•Non-recyclable 
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Summary of th linv ntion 

This invention refers to an apparatus, more specifically a reactor or boiler, built 
with t chnology that enables use in highly corrosive environments. The new t chnology con- 
sists of inserting a vacuum between it outer coating, the "shell", and the inner coating, so as 
to utilize microbonded carbon steel in the shell and structure of the reactor, and special mate- 
rials, especially refractory metals (Ti. Zr. Nb. Ta, and their alloys) for the inner coating. The 
vacuum with the coating of refractory material further permits the use of high-resistance (750 
MPa) microbonded steel in the manufacture of the ultralight shell of the "egg-sheir-type re- 
actor, enabling oscillation at higher frequencies with higher homogenization of the product 
and shorter reaction time thereof. 

The satisfactory vacuum level is below 1mm of Hg (1.000 ^m), so that the re- 
fractory metal coating will not suffer implosion, and so that it is possible to use a helium leak- 
age detector coupled between the reactor and the vacuum pump for detecting and measuring 
leakage through the microcracks of the welds. Leakage rates of 10*^ NcmVmin indicate a 
satisfactory level and leakage rates 100 times higher (lO'^ Ncm^/min) indicate the need for 
repair of the welding cracks or those developed during operation of the reactor. Another 
characteristic of the invention is the possibility of maintaining and maybe replacing the coat- 
ing of refractory metal altogether, with high aggregated value for recovery of these scrapped 
metals due to the carbon steel reactor's juxtaposed manufacture, maintained by the vacuum 
and without welding to the shell. 

The vacuum between the shell of the reactor and the coating maintains the 
thin coating of special metal juxtaposed to the steel shell, preventing the implosion of the re- 
actor, even when there is vacuum inside it, due to the condensation of steam and other 
causes. The use of vacuum, among other advantages, also pennits continuous or intermittent 
detection of microieakage in the coating of the reactor by injecting helium gas into the reactor 
and detecting with a leak detector) in the vacuum pump. 

Due to this characteristic, this invention is called "failsafe-type reactor', by 
means of which one detects and measures microieakage in periods of days or months before 
the occunrence of leakage of coaosive liquids into the shell of the cartoon steel. This charac- 
teristic enables one to use the reactor even with microfailures. and to program its repair or 
replacement after the industrial session or campaign has finished. One should note the sig- 
nificance of this characteristic of the invention for enabling one to use carbon steel in the re- 
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actor shell for high-corrosion applications, without which leakage and consequently acceler- 
ated corrosion of the microbonded carbon steel would not be id ntifi d. 

The apparatus of this invention, in being lighter than those of the prior art. 
permits oscillation during its hydrolysis process, which allows the limit-layer of the sugar- 
saturated liquid to be renewed on the surface of the biomass chips or particulate, thus bring- 
ing about a homogeneous product. Pre-hydrolysis coupled with oscillation and purging of 
steam will provide the characteristic of catalytic combustion of the celluiignin. 

Objectives of the invention 

One objective of the invention is to provide the use of carbon steel in processes 
carried out in highly corrosive mediums. 

Another objective of this invention is to identify corrosion of carbon steel used in 

the reactor. 

Another objective of this invention is to prevent implosion of the reactor, even 
when there is a vacuum inside it. 

Another objective of this invention is to permit detection of leakage or even nii- 
croleakage in reactors. 

Another objective of this invention is to enable one to program periods of mainte- 
nance or repair of the reactor adequately. 

Another objective of this invention it to reduce the weight of the reactor and to en- 
able one to transport it to places where there are raw materials. 

Another objective of this invention is to reduce the costs of manufacturing the re- 
actor by virtue of the possibility of using cheaper materials. 

Another objective of this invention is to enable one to use a more resistant steel 
as shell/outer coating, so as to permit oscillation at higher frequencies, in order to better ho- 
mogenize the product and shorten its reaction time. 

Another objective of this invention is to meet the requirements of Resolution 
CONAMA No. 20 of June 18, 1986, published in the D.O.U. (Official Gazeflie) of July 30. 
1 986, in washing waters, imparting to the invention totally ecological features. 
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Bri f description of the figur s 

Figure 1 shows a flowchart of the pre-hydrolysis of biomass with balance of 

mass. 

Figure 7? shows an embodiment of the reactor in cross-section and its manufac- 
ture details. 

Figure 2b is a side view showing the placing of an embodiment of the reactor on a 
transporting cart. 



Figure 2e is a front view of an embodiment of the reactor positioned on pillars in 
the biomass store with the cellulignin-unloading cart 

Figure 3 shows microphotos of cellulignin (pre-hydrolyzed eucalyptus), crystalline 
cellulose and giobulized lignin. 

Figure 4 is a graph showing the average specific power irradiated during the 
combustion of a cellulignin particle. 

Figure 5 is a graph showing the electrical conductivity of the combustion plasma 
for gas, heavy oil, coal, tar, and cellulignin. 

Detailed description of the figures and of the characteristics of the invention 

The flowchart of biomass processing is shown in figure 1 . where the "failsafe type 
reactor" of this invention is the main equipment. In the processing of minerals, the steps are 
similar, only there is adaptation of the peripheral pieces of equipment and adjustment of the 
mass balance for each type of mineral. The flowchart is composed of the following steps: 

1) feeding platform - where the biomass (or mineral) is discharged and washing is 
carried out or not; 

2) helical feeder - responsible for feeding and compacting biomass in the reactor 
(this compaction is dispensable in the case of minerals); 



Figure 



2c is a top view of an embodiment of the reactor with a feeder. 



Figure 



2d is a rear view of an embodiment of the reactor on the transporting cart. 
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3) reactor - main object of th invention, where the processes of biomass hy- 
drolysis, mineral digestion or any other chemical or thermochemical processes of any mate- 
rial are developed; 

4) heat-exchanger - having three function, namely: a) recovery of the heat while 
5 discharging the pre-hydrolysate, b) pre-heating of the acidic solution, and c) pre-heating of 

the steam-generating water in the boiler; 

5) tank or washing cart -where the cellulignin (or mineral) is washed to the de- 
sired extent, the pre-washing being recovered as pre-hydrolysate and the other washings 
toeing neutralized and treated in a stabilization pond prior to discharge into streams or for use 

10 in fertilization, etc.; 

6) tank of pre-hydrolysate. either stationary or installed on carts - storing of the 
first product; 

7) cellulignin or mineral dryer - drying of the second product; 

8) cellulignin or mineral grinder - grinding of the second product; 

15 9) silo, either stationary or installed on carts - storing of the second product. 

The invention defines a new technology of manufacturing chemical reactors for 
processes in highly corrosive environments. Figure 2 illustrates in detail a reactor built with 
the technology of this invention and, in addition, shows all the components of an ordinary 
reactor for better understanding, 

20 The conditions of internal corrosion of the reactor for different materials, tem- 

perature and acid content are given in Table 3, whence the following conclusions are drawn: 
1) due to its high corrosion rate, stainless steel can only be used at high temperatures for a 
very short period of time; 2) it is possible to use commercial-grade Ti for the conditions of pre- 
hydrolysis of biomass (T = 15^ C, 1.5% H2S04, 0.62 MPa). since this is a reactive material 

25 and passivates with sugar generated by the hydrolysis itself; 3) for the conditions of total hy- 
drolysis of biomass (T = 190° C, 1.5% H2S04, 2.8 MPa) it is necessary to use NbTi alloys 
(example: Nb44%Ti) with a melting point T = 1 ,830** C permitting easier welding Uian pure 
Nb, which has a melting point of T = 2,500^ C; 4) for the conditions of mineral digestion (T = 
150^ C, 60% H2S04. P = 0.6 MPa), it is necessary to use Nb40%Ta alloy, the con-osion rate 
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of which is in the order of 100 mm/year. Above 40% Ta, the alloys becom expensive due to 
th need for using thantalit min ral inst ad of the coiumbit in the production of NbTa alloy. 

Table 3 - Corrosi n Data for the Conditions of Pre-hydrolysis, Hydrolysis of 
Biomass and Mineral Digestion (mm/year) 





Biomass 


Mineral 








Pfe-tiydroly- 
sis 


Hydrolysis 


Mineral digestion 




T»C 


100°C 


^5<yc 


190«C 


143°C 


197°C 


Cost of 


X% HjSO^ 


1% 


1.5% 


2% 


60% 


80% 


material 














US$/kg 


SS 316 


3.550 


oo 


00 


oo 


00 


8 


Ti 


2,500 


19.000 


00 


00 


oo 


50 


Hastelloy 


25 




250 


> 5,000 


00 


40 


Nb 


0 


4.5 


<25 


574 


31.761 


50 


Nb20%Ta 






< 1 


367 


19,243 


50 


Nb40%Ta 








67 


4.093 


50 


Nb60%Ta 








22 


916 


3,200 


Nb80%Ta 








3.4 


275 


410 


Ta 


0 


< 1 


< 1 


0.1 


111 


500 


Ti 1% HjSO^ 




100 










7.2% Wood 















The details of figure 2 present the method of welding the refractory metal coating 
in situ and juxtaposed to the shell of the carbon steel reactor, without the former becoming 
molten or contaminating the refractory metal. Protections rings or plates of the same metal as 
the coating are placed on the welding of the parts and edges. The welding Js carried out with 

10 plasma with inert-gas protection (helium or argon), guaranteeing interstice levels (C, O, N, H) 
within the norms of the initial material. As to the metallurgical characteristics, there is a 
grovrth of grains in the welded zones, decreasing the strength, mainly the fatigue strength. 
This decrease is acceptable, since the coating works in compression regime, and there is an 
increase in the coating in regions under traction regime. The constaiction of the reactor hav- 

15 ing a bipartite structure with a slight conicity at the cylindrical parts allows much of the weld- 
ing to be carried out outside the carbon steel shell and only the junctions of large parts and 
edges to be welded in situ. It is also possible to recover significant portions of the coating, in 
case it is necessary to replace it, by virtue of the ease of disassembling it. thus recovering 
part of its cost as scrap of high value. The special metals enable the use of other acids, in 

20 addition to H2S04 (HCI, HN03, etc.), provided that the effective pH is similar to the levels of 
the solutions of Table 3. 
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Another feature of this invention is the use of elastomer rings (voton, silicone, 
t flon. and others) having a circular or trapezoidal cross-s ctlon on all the covers, connec- 
tions and vacuum sealing in the coating. The sizing of the sealing rings follow standards of 
pressure and vacuum sealing. The type of ring is chosen in function of the temperature. 
5 When processing minerals or biomass, the temperature usually is around 200® C, and the 
ring chosen is made of viton. On the other hand, for average temperatures, the ring should 
be of teflon/glass fiber/carbon fiber, the metallic one being most recommended for high tem- 
peratures. 

In addition to biomass and minerals, it is possible to process any type of material 
10 in the "failsafe type reactor' (polymerization, foodstuffe, medicaments, synthesis of products, 
etc.), provided that the conditions of con-osion of the coating are respected. In highly aggres- 
sive conditions, one uses Ta, either pure or doped with platinum, which are insuperable ma- 
terials compared with any other commercial material. For less aggressive conditions, the 
"failsafe" technique permits the use of lower quality noble coatings, mentioned in Table 2 
15 (stainless materials, nickel alloys, thermoplastics, elastomers, reinforced thermocured plastic, 
etc.). provided that the conditions of temperature, pressure, corrosion, abrasion, and strength 
of the material are respected. 

The external conditions of corrosion of carbon steel are more aggressive at the 
moment of discharge of the products (cellulignin, minerals, etc.). Steams were condensed at 
20 the moment of discharge, their pH was measured, and various steels painted with bituminous 
epoxy paint were tested. 

Table 4 gives the comparison of the costs/m^ of the reactors coated with Ti, Nb 
and monolithic made of stainless steel and hastelioy. In addition to the technical superiority, 
they have lower costs than the monolithic reactors. 

25 Table 4 — cost of the materials used in the construction of the reactor/m^ 



Coating Type 


Material 


Total 
Weight 


Price/kg 


Total Price 


Final Price 
R$/m' 


Titanium 


Steel plate 1 2 mm 


91 kg 


R$ 1,00 


R$ 91,00 


R$ 379.00 




Ti plate 2 mm 


9 kg 


R$ 32,00 


RS 288,00 




Niobium 


12 mm steel plate 


91 kg 


R$ 1.00 


R$ 91,00 


R$ 1.211,00 




Nb plate 2 mm 


16 kg 


R$ 70.00 


R$ 1.120.00 




Stainless steel 


12 mm plate 


91 kg 


R$ 16.00 


R$ 1.456.00 


R$ 1.456.00 


Hastelioy 


12 mm plate 


91 kg 


R$ 32,00 


R$ 2.912,00 


R$ 2.912.00 
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The main characteristics of this invention are shown In figure 2, and Table 5 gives 
the caption of the parts and compon nts of the reactor and of the feed r. 

The reactor body is composed of the cylindrical portion 1.1, cap 1.2, inlet nozzle 
1.3. inlet cover 1.4. conical sector 1.5, circular or radial sliding ring with wedges or pins 1.6. 
5 discharge cover with support of the wedge 1 .7. valve connections, meters, accessories, etc. 
1.8, hinge 1.9. articulation and hydraulic cylinder for closing the cover 1.10, hydraulic cylinder 
for closing and opening the wedges 1.11. The bipartition of the reactor is illustrated in detail 
A, which enables the assembly and disassembly of the special metal coating without welding 
or unwelding the steel shell of the reactor. For small reactors, the cover is displaced for bi- 

10 partition, the conical sector being eliminated (for very small reactors, the shell and the coating 
may be juxtaposed only by fitting, without the need for welding). The cylindrical body is 
slightly conical to facilitate the assembly and disassembly of the coating. The latter is welded, 
in great part, prior to the assembly, the parts shown in details A - F remaining to be welded 
within the reactor shell. This technology is fundamental to make possible the welding close to 

15 the steel body of the reactor (melting point of 1760®) of the special metals having a high 
melting point (1800** C - 3100** C). preventing the contamination thereof with Fe. The opening 
and closing of the cover is done by means of two hydraulic systems, the first one command- 
ing the internal-pressure support wedges of the reactor, maintaining the confinement pres- 
sure of the sealing ring (o-ring) of viton of the acidic solutions. This sealing ring supports for 

20 months or years the repetitive opening and closing during the operations. 

The tilting system is composed of stmcture 1.12, pivot 1.13, and hydraulic cylin- 
der 1.14. The latter is utilized to tip and shake the reactor during the operation of discharging 
the cellulignin, since it is a solid material. The horizontal motion system is composed of a cart 
1.15 and a hydraulic cylinder 1.16. Alternately, the reactor may be fixed and the feeder may 

25 be horizontally moved. The fixed structure 1.17 supports the reactor and the feeder, and 
thereby the reactor can be detached from the cart to the support pillars (see figure 2.d). The 
turning oscillation system is composed of chain 1.18 and a hydraulic motor 1.19 commanded 
by micro-switches 1.20, which revert the rotation at pre-determined angles. The security of 
the tuming oscillation system is given by the length of the chain, which escapes from gear of 

30 the hydraulic motor if the micro-switches fail. 

The special metal coating 2.1 and 2.2 is made according to the details A - F. The 
main stresses on the coating occur on the inlet nozzle at the moment of loading of the reactor 
and on the cylindrical body, due to the movement of the tuming oscillation system. The 
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Stresses are low. and the life time of the coating longer than ten years is determined by the 
fatigue failure. The seaiings are made with an elastomer ring on the discharge cover 2.3. in 
the bipartition 2.4, between the coating and the reactor shell 2.5. The protection against the 
melting of the steel and the contamination of the refractory metal weld with Fe is done with 
5 sacrifice rings of refractory metal 2.6. 

The connections and valves of the reactor are intended for the entrance of water 
and acidic solution 3.1. entrance of steam 3.2. exit of steam 3.3, vacuum in the reactor body 
3.4.1. in the conic sector 3.4.2. in the cover 3.4.3. discharge of the hydrolysate 3.5. valve for 
collecting pre-hydrolysate for analysis 3.6. The entrance of vapors is at the lower portion and 

TO they are distributed by a perforated tube. The entrance of liquid (water or acidic solution) is at 
the upper portion. Obviously, inlets for liquids and vapors do not present any problem of 
clogging. The steam outlet is at the upper portion through a perforated pipe, and the hydroly- 
sate discharge is located at the lower portion at the conic sector, which is protected by perfo- 
rated plate inside the reactor to avoid clogging. A sporadic steam return is foreseen on the 

15 plate and perforated tube for unclogging the steam outlet through a by-pass valve between 
the steam inlet and outlet, after the flexible tube for entrance of steam 3.7 and 3.8. Alterna- 
tively, one may use a rotary scraper for the perforated plates. The connections and valves 
are connected to the inlet supports of the flexible rotation tut>es 4 by rigid pipes. 

The flexible rotation tubes 5 are constituted by various units: water and acidic 
20 solution inlet 5.1, steam inlet 5.2, steam outlet 5.3. vacuum 5.4 and others. The maximum 
rotation penmitted is a = ± 45** C. so that no liquid will flow through the steam outlet. The level 
of the acidic solution is maintained below the water line (figure 2.d), so that no liquid will flow 
out. In case the steam outlet is below the liquid line, one resorts to electric commands of the 
steam outlet valve 3.3 for closing it, whenever the liquid limit line is exceeded. In general. 
25 these electric commands are unnecessary because the oscillating turn of 45** is sufficient to 
wet the whole biomass, homogenize the liquid and solid mass, and avoid preferred ways in 
the hydrolysis. The supports of the outlets of the flexible rotation tubes 6 are placed at the 
upper portion of the reactor. 

The intermediate piping 7 are constituted by the same components of the flexible 
30 rotation tubes 7.1 - 7.4 and interconnect the outlets of the flexible rotation tubes to the inlets 
of the flexible tilting tubes. 

The flexible tilting tubes 8 are constituted by the same components as the inter- 
mediate piping 8.1 - 8.4 and are designed for enabling one to tilt the reactor with its support 

15 
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Structure for discharging of the cellulignin. The outlet of the flexible tittrng tubes are connected 
to the fixed piping 9.1 - 9.4. The latter connect the flexible tilting tubes to the set of valve 
pipes 9.5 installed on the control panel located beneath the feeder 16. 

The vacuum sensors 10 are constituted by four units: reactor body 10.1. conic 
5 sector 10.2, reactor cover 10.3, and the piping of the vacuum pump 10.4. The dosing of the 
pertinent valves and the viewing of the vacuum drop enable one to determine a possible 
leakage in the special metal coating. 

The pressure gauge 11 is of the diaphragm type, in order to resist acidic medi- 
ums, and the temperature gauge 12 is protected by a protection shaft of the same material as 
10 the coating. 

The hydraulic system 1 3 drives the following units in this order hydraulic motor of 
the helical feeder 14.1, motion hydraulic cylinder 1.16, hydraulic cylinder of the closing cover 
1.10, hydraulic motor of the oscillating rotary system 1.19, hydraulic tilting cylinder 1.14, hy- 
draulic cylinders for opening the wedges 1.11. Please note that there is no simultaneity of any 
15 operation, the higher power prevailing, which is that of the hydraulic motor of the helical 
feeder 14.1. 

The feeder is composed of a hydraulic motor 14.1, a semi-axle of the propeller 
14.2, feeder propeller 14.3, feeder cradle 14.4, a conical feeder nozzle 14.5, and a coif 14.6. 
The feeder should fill the reactor in a period of 10 minutes. It is built of microbonded carbon 
20 steel, protected with bituminous epoxy paint. The space below the feeder is occupied by the 
control panel 16 (liquids, steams, meters, electric system, etc.), a hydraulic system 13, a vac- 
uum pump 15, a leakage detector 17, work tools and working devices, etc. 

The fixed structure of the reactor and the feeder accommodate in a standard cart 
with a platform located at 960 mm from the ground 18. maximum height of the lower equip- 
25 ment at 4.400 mm and within the road standards. The equipment is transported to biomass 
courts, where it is raised with hydraulic jacks and supported on beams and pillars at the de- 
sired processing height (figure 2.e), Alternatively, it can be operated on the transport cart 
itself. 

The complementary pieces of equipment of the reactor are: heat exchanger 19. 
30 water pressure pump 20.1 and acidic solution discharge 20.2. water deionizer 21, boiler 22, 
and support stnjcture 23. The latter is transported on standard carts 18. elevated and sup- 
ported in the same way as the explained before. 

16 
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Table 5 - Key of the R actor and Feed r Parts 
A - 1st Structure (1st cart) 

1 - reactor shell and structure 

1.1 - cylindrical body 

5 1 .2 - cap 

1.3 -inlet nozzle 

1.4 - inlet cover 

1.4.1 -cover 

1.4.2 - hydraulic cylinders 
10 1.5 - conical sector 

1.6 - sliding ring with wedges 

1.7 - discharge cover with support for the wedges 

1.8 —connections 

1.9 -hinge 

15 1.10 - articulation and hydraulic cylinder cover opener 

1.11 - hydraulic cylinder for closing/opening of wedges 

1.12 - tilting structure 

1.13 - tilting pivot 

1.14 - tilting hydraulic cylinder 
20 1.15 - movement cart 

1.16 - horizontal movement hydraulic cylinder 

1.17 - reactor and feeder fixed structure 

17 
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1.18 - Chain of the oscillating rotary system 

1.19 - hydraulic motor of the oscillating rotary syst m 

1 .20 - micro switches 

2 — coating in metals and special alloys 
5 2.1- body of the reactor 

2.2 - flanges 

2.3 - sealing ring of discharge cover (o-ring) 

2.4 - sealing ring of bipartition (o-ring) 

2.5 - vacuum sealing ring between shell and coating 
10 2.6 - Ti ring for protection against Fe contamination in 

the Ti weld 

3 — connections and valves of water, acidic solution, steam, 

vacuum, and pre-hydrolysate 
3.1 - inlet for water and acidic solution 

15 3.2 - inlet for steam 

3.3 - outlet for steam 

3.4 - vacuum 

3.4. 1 - vacuum in the reactor body 

3.4.2 - vacuum in the conical sector 
20 3.4.3 - vacuum in the reactor cover 

3.4.4 - vacuum in the vacuum pump 

3.5 - discharge of pre-hydrolysate 

18 
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3 6 * valve for collection of pre-hydrolysate for analysis 

3.7 - St am return valve in the perforated plate of the 
pre-hydrolysate discharge pipe 

3.8 - steam retum valve in the perforated tube of the steam outlet 
5 4 . . entry support of the flexible rotation tubes 

5 - - flexible rotation tubes 

5. 1 -water and acidic solution inlet 

5.2 — steam inlet 

5.3 - steam outlet 
10 5.4 -vacuum 

6 - - support for outlet of flexible tubes 

7 - - intermediate piping 

7.1 -water and acidic solution inlet 

7.2 - steam inlet 
15 7.3 -steam inlet 

7.4 — vacuum 

8 - flexible tilting tubes 

8. 1 — steam and acidic solution inlet 

8.2 - steam inlet 
20 8.3 -steam outlet 

8.4 - vacuum 

9 - piping and valves for water, acidic solution, steam and vacuum 
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9.1 -^ater and acidic solution inlet 

9.2 - steam inlet 

9.3 - steam outlet 

9.4 - vacuum 

5 9.5 - valve piping assembly 

10 -sensors 

10.1 - in the body of the reactor 

1 0.2 - in the conical sector 

10.3 - in the reactor cover 
10 10.4 - in the vacuum pump 

1 1 - pressure gauge 
12- temperature gauge 
13 — hydraulic systems 
14- feeder 

15 14.1 - hydraulic motor 

14.2 - propeller half-shaft 

14.3 - feeder propeller 

1 4.4 - cradle of the feeder 

14.5 - conical feeder nozzle 
20 14.6 -cap 

15 -vacuum pump 

16 - control panel (liquids, vapors, meters, lectric systems, etc.) 
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17 - leakage detector 

18 - Cart - Capacity 30 t 

B - 2nd Structure (2nd cart - figures not included) 

1 9 - heat exchanger 

5 20- pressure pump (20.1) for water and acidic solution (20.2) 

21 - water deionizer 

22- boiler 

23- support structure for items 19 to 22 

Processing of Pre-Hydroiysis of Biomass and Resulting Products 

10 The pre-hydrolysis may be carried out in any type of biomass, such as wood, and 

sugar-cane bagasse and straw, vegetable residues, barks, grass, organic part of garbage, 
etc. The pre-hydroiysis process follows these steps: 

1- The biomass in minced form is discharged on the feeding platform, which may 
be constituted by a conveyer or inclined helical feeder, where it is washed in order to diminish 

15 the inorganic content (earth, ashes, etc.). 

2- The feeding platform unloads the biomass into the helical feeder, which fills the 
reactor until the beginning of the compacting, reaching the density of 300 kg/m3 (dry matter), 
which is three times the density of soft biomass (bagasse, straws, grass, vegetable residues, 
barks, organic part of garbage). The feeder remains coupled to the reactor during the filling 

20 operation, which lasts about 10 minutes. After the reactor has been filled, it is uncoupled from 
the feeder by a horizontal movement of the movable structure with respect to the fixed stnjc- 
ture. After the uncoupling, the inlet nozzle is closed by a valve commanded by hydraulic cyl- 
inders. 

3- After the reactor has been filled, the degasifying operation begins by passing 
25 steam, flooding the reactor with a acidic solution (on the order of 1.7% of the biomass), pre- 
heated up to 80* C in the heat exchanger and in the liquid/solid ratio - L/S = 2, heating and 
pressurizing up to 160*» C, 0.62 MPa. This activity has a duration of 10 minutes, and the heat 
of the escape steam is recovered in the heat exchanger by the acidic solution of the next re- 
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action. In order to carry out this recovery of heat, the heat xchanger is usually sized with 
twice the volume of acidic solution required for each reaction. 

4- After heating and pressurizing, the pre-hydrolysis is carried out for a period of 
30 minutes simultaneously with the rotary oscillation of the reactor and purge of steam, in 

5 order to maintain the temperature close to 160°C ±10°C. which is fundamental to obtain the 
characteristic of catalytic combustion of cellulignin, since the lower temperatures do not hy- 
drolyze completely the memicellulose and amorphous cellulose, and higher temperatures 
cause the transformation of crystalline cellulose into amorphous cellulose, thus making it dif- 
ficult to grind it into fine particles (f < 250mm). It should be noticed the importance of the 

10 flexible connections to maintain the temperature during the whole period of hydrolysis and the 
oscillation of the reactor to renew the limit layer of the liquid saturated with sugar on the sur- 
face of the chops or particles of biomass, optimizing the hydrolysis period by about 20 - 30 
minutes. The control of the pre-hydrolysis is made by accompanying the sugar content In the 
pre-hydrolysate by means of the refractometer or any other sugar-measuring apparatus up to 

15 the value of 9 Bricks. Longer periods of pre-hydrolysis result in a drop of the sugar content 
due to the decomposition of the xylose into furfural and furfurylic alcohol. The complete con- 
trol of temperature, pressure, acid content, oscillation (homogenizatton) and purity of steam 
permits complete optimization of the pre-hydrolysis process. 

5- After the pre-hydrolysis the operation of discharging the pre-hydrolysate (sugar 
20 solution) begins, which is directed to the stationary tank or tank-cart through the heat ex- 
changer, thus recovering its energy in the pre-heating of the acidic solution and in the boiler 
water. The recovery of the heat of the pre-hydrolysate from the escape steam (heating and 
purge), and the use of low liquid/solid ratio (L/S=2) allows one to reduce the consumption of 
energy of this invention to values lower than 6% of the energy contained in the original bio- 

25 mass. These values are significantly lower than in any other biomass processing, which in 
most cases are on the order of 30% (LyS=12 ratio). The operation of discharge of the hy- 
droiysate lasts about 10 minutes. 

6- After the discharge of the pre-hydrolysate, the sugar-recovering washing is 
carried out in the proportion L/S = 1, aiming at a Brick ^ 5. This second fraction of the pre- 

30 hydroiysate may or may not be mixed in the first fraction (Bricks 9). In general, the first frac- 
tion should be intended for the production of furfural (highest possible concentration of 
sugar), and the second fraction for the production of alcohol (for example, by fermentation 
with engineered echerichia coli). Note that the second fraction contains 
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(5x1S)/(9x1.5S+5x1S) = 0.27 = 27% of the sugar contained in the two fractions and cannot 
be lost. Further, it should be noticed that the two fractions totalize (0.09x1 .53+0.05x1 S)/0.2S 
= 0.925 S = 92.5% of the sugar contained in the hemicellulose and amorphous cellulose. Due 
to the high recovery rate, there is no need for complex and expensive utilization of the sugars 
5 from the washing water, that is discarded. This invention dispenses the use of expensive 
screw presses for extracting the pre-hydrolysate and recovering sugars. The sugar-recovery 
period is on the order of 10 minutes. 

7- After the recovery of sugar, the discharge of the cellulignin is effected by 
opening the large cover and tilting the reactor. The cellulignin may be discharged in me- 
10 chanicai washers (conical, cylindrical, rotary tanks, etc.) or on carts to be washed by percola- 
tion (diffusion). The discharge is made in a few minutes and, together with the cleaning of the 
sealing rings and the recovery of the reactor in a discharging position, it takes less than 10 
minutes. The complete cycle lasts about 80 minutes, permitting 16 reactions per day. with a 
rate of utilization of the machine of 90%. 

15 ' 8- The washing operations may be carried out in any type of washer. Preference 

is given to washing by percolation (diffusion) on carts or big-bags that present lower con- 
sumption of water, maintains the cellulignin protected from impurities and permits unloading 
on bulk carts. The washing waters meet the requirements of Resolution CONAMA No. 20 of 
June 18, 1986 (published in the D.O.U of July 30, 1996 (Brazilian OfTicial Gazette) and, in 

20 principle, they could be discarded in any water vein. With a view to imparting totally ecologi- 
cal characteristics to the invention, the washing waters are neutralized with lime milk and 
biologically treated with sterilization ponds. 

9- There are two washing options in this invention, namely with normal water and 
with deionized water. With the first water one obtains normal cellulignin with normal ash con- 

25 tent resulting from the inorganic materials present in the biomass and impurities from the en- 
vironment (mainly earth). The washing with deionized water aims at obtaining clean cellu- 
lignin to be used as fuel for gas turbines, the greatest requirement of which is the low content 
of K + Na < 5 ppm. The pre-hydrolysis process is a highly efficient process for reducing bio- 
mass ashes, where the inorganic materials react with the H2S04, resulting in soluble sulfates 

30 that are leached from the cellulignin in the pre-hydrolysis and in the washing processes. The 
use of deionized water increases the washing efficiency significantly, enabling the reduction 
of Na + K content down to the levels required in gas turbines. The use of deionized water in 
this invention is feasible and inexpensive, in view of the low US 2 ratio. In the conventional 
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processes with a high consumption of water {US = 12) one has never considered the use of 
deionized water and. consequently, the use of celiulignin as a fuel for gas turbines. 

The biomass pre-hydrolysis process executed by the Failsafe-Type reactor gen- 
erates two products (two commodities): celiulignin and pre-hydrolysate. 

CELLUUGNIN 

As regards celiulignin, it should be noted that wood is composed of hemicellulose, 
cellulose and lignin disposed in microfibriilae. The objective of the pre-hydrolysis executed in 
the Failsafe-Type reactor is to digest the hemicellulose and amorphous cellulose, leaving the 
cellulose intact in its crystalline form and the lignin in the globulized fomri. All these features 
have been achieved and shown in the microphotograph of figure 3. This microphotograph 
shows the fractal of the fibers of crystalline cellulose with the globulized celiulignin, where the 
empty spaces were occupied by the hemicellulose and amorphous cellulose prior to the pre- 
hydrolysis. 

This result has the following characteristics: 

a) due to the complete control of the process parameters of the Failsafe-Type re- 
actor, the characteristics are unifomri throughout the mass of the reactor, enabling the pro- 
duction of "homogeneous commodities". 

b) Due to the maintenance of the crystallinity, it is possible to grind the celiulignin 
into particles smaller than 250 mm in hammer grinders, pin grinders and the like, with a con- 
sumption of energy of 12 kWh/t, which applied to Bond's fomiula: W=10 Wi/=10Wi/ whence 
W = work in kWht/t, Wi = rate of work of the material, P= mesh size through which 80% of the 
product (in microns) passes. F= mesh size through which 80% of the feed material passes (in 
microns) results in \A/i = 15. which is the same order of most mineral materials (that is to say, 
crystallines). The cost of the grinding energy is lower than US$ 1 .00/t. 

c) Due to the high porosity, the celiulignin undergoes a dry by natural gravity to 
content of 50% of moisture, dispensing with expensive screws presses for this processing 
step. The final drying is made in rotary dryers, achieving moisture lower than 12% with the 
same consumption of energy of the drying of cereals (750 MJ/t), illustrated by the examples 
below: 
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C.I) drying of cellulignin: consumption of 0.4 kg/h of GLP (42 MJ/kg of calorific 
power) during 10 hours to dry 224 kg of cellulignin - (0.4x1 0x42)/0.224=750MJ/t cellulignin); 

C.2) drying of rice: consumption of 1/3 stere (cubic met r) of wood (396 kg/stere, 
10.5 MJ/kg of calorific power) to dry 30 sacks of rice a day. 60 kg/sack) - (0.33x396x1 0.5)/1 .8 
5 =760 MJ/t rice. 

The cost of drying using noble fuels (wood - US $10.00/stere - US$1. 80/t of cellu- 
lignin or GLP - US$ 0.50/kg - US$ 9.G0/t of cellulignin) is always very expensive, and so one 
should use residual heat at 125^C of the boilers. As a result, the drying and grinding should 
always be made close to the thermoelectric station or boiler, using residual heat; 

10 d) Due to the globulization of lignin. empty spaces are opened for attack of the 

cellulose by microorganisms of ruminant animals, and the cellulignin may be used as a vol- 
ume component of animal forage with digestibility of 58% comparable to high quality volume 
components (wet maize silage - 61%, alfalfa silage - 56%. grass forage - 56%. oat straw - 
44%, and much higher than the digestibility of natural grass (35%). 

15 e) The greatest application of cellulignin is as fuel for boiler, gas turbine and gen- 

eration of power by magnetohydrodynamics (MHD). Table 6 gives an example of application 
of cellulignin as fuel for boiler, as compared with fuel oil. The lower calorific power of cellu- 
lignin (20 MJ/kg), compared with that of the fuel oil (41 MJ/kg), is counterbalanced by its cost 
(US$ 40.00A). which is 1/3 lower than that of oil (US$ 120.00/t). Although twice as much eel- 

20 lulignin is required, it is possible for one merely to replace the fuel oil in any type of boiler, 
since it is an oxygenated fuel (29% of 02) and requires insufflation of air with volumes close 
to that of the fuel oil. This means that any oil or gas boiler is capable of burning cellulignin. 
generating the same thermal power with adjusts on the order of 15% of the burners and air 
insufflators. The cellulignin produced with deionized water meets the requirements of clean 

t 

25 fuel for burning in gas turbines with content of Na + K < 5 ppm. Although the clean cellulignin 
contains values < 15 ppm, these values are reduced by the cleaning cyclone. For particles 
smaller than 200 mm. the buming thereof is of the catalytic type, as shown in figure 4. This 
characteristic results from two factors, the first one being due to the large exposed surface (2 
m^/g measured by BET - Brunaur. Emmett and Tellen or the number of iodine 100), com- 

30 pared to the surface of natural biomass (0.4 mVg), and the second one being du to its 
grinding into fine particles (f < 250 mm), bringing about the entry of carburant oxygen and the 
exit of the monoxide in the pores of the cellulignin. without collision between the molecules, 
giving way to the catalytic combustion (size of cellulignin particle < average free way of the 
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carburant and gases from the combustion). All indicates that celiulignin is the only solid cata- 
lytic fuel that can be produced on a large scale, its period of combustion (< 20 milliseconds) 
being on the same order as that of natural gas. Gas turbines also require total particulate 
content < 200 ppm and particulates bigger than 5 mm < 8 ppm. These characteristics are 
5 achieved by means of three techniques: complete combustion due to the catalytic character- 
istic of celiulignin, cyclone installed between the external combustor and the gas turbine and 
magnetic separator after the grinding of the celiulignin to remove the magnetic contamination 
originated from the grinders. Without magnetic separators, one reaches values < 50 ppm of 
total particulates and using magnetic separation one reaches the requirement of 8 ppm < 5 

10 mm. Due to the catalytic combustion, celiulignin is an excellent fuel for MHO, achieving high 
electric conductivity in the plasma of combustion at high temperature of 2727° C (3.000 K). 
Figure 5 shows the electric conductivity on the order of 70 S/m, compared with the values of 
15 S/m for purified mineral coal. 12 S/m for oil derived from petroleum and 8 S/m for natural 
gas. It should be noted that wood has carbon content of 48% and hydrogen content of 6%, 

15 giving a ratio of C/H = 8. The pre-hydrolysis raises the carbon content in celiulignin to 66% 
and lowers the H content to 4.3%. doubling the ratio C/H = 15. 

Table 6 - Comparison of Oil and Celiulignin Burning in a Conventional 

Boiler 



Project Data 



Projected pressure 




7.4 Mpa 




Maximum continuous steam flow - Gauge 


67.000 kg/h 




Maximum steam pressure — Gauge 




6.5 Mpa 




Steam temperature 




485»C 




Feed water temperature 




iscc 




Exhaust system 




Balanced 




Fuel Data 


Composition (% by weight) 


Oil 


Celiulignin 






(APF-AI) 










Normal <'> 


Clean 


Carbon 


87.04 


66.20 


66.30 


Hydrogen 


11.12 


4.30 


4.30 


Sulphur 


0.04 


0.10 


<0.01 


Nitrogen 


0.30 






Oxygen 


1.50 


29.30 


29.40 


Ashes 




0.10 


< 15(Na+K)<"» 


Higher calorific power 


43.7 


20.7 


20.7 


Lower calorific power 


41.2 


19.6 


19.8 



(a)Produced with norhdeionized water; (b) Produced with deionized water 
(c) Values in ppm. 
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Cont Table 6 



Fu 1 Data 


Fu 1 


Oil 


C lluiianin 


Mayimiim cnntinuoufi 6\/9Dor3tion rat6 ^kn/h^ 


67 000 

W f , www 


60 300 

WW, www 






w.w 


Steam temDerature (^C\ 


485 


485 


Feed water temperature (®C) 


180 


180 


Gas temperature at the pre-heater outlet (**C) 


180 


200 


Room temperature of the air (**C) 


25 


25 


Main fuel flow (kg/h) 


4,687 


8,770 


Auxiliary fuel flow of (kg/h) 




186 


Air flow (kg/h) 


73,800 


84.710 


Gas flow (kg/h) 


84.040 


100.000 


Excess air in the combustion (%) 


20 


13/30 « 


Efficiency (Base PCI) (%) 


90.7 


86.5 


(d) Normal; (e) Natural gas ordiesel oil: (0 13% for cellulignin, 30% for the support 



Table 7 - main inorganic impurities of the eucalyptus and pre-hydrolisate 



mg/g 


Ca 


K 


Na 


Mg 


P 


Al 


Si 


Mn 


Fe 


2n 


S 


Eucalyptus 


700 


250 




150 


100 


50 


30 


10 


8 


3 


70 


Clean cellu- 
lignin 


1 


15 




80 


2 


40 


100 


2 


8 




80 


Pre- 

hydrolysate 


280 


420 


80 


160 


90 


15 


30 


25 


40 


5 


2,500 



This result is highly significant, since figure 5 shows that the electric conductivity 
is very low for low values of C/H, and increases significantly up to C/H = 15, saturating from 
now onwards. During the combustion, the hydrogen forms the hydroxyl OH", which has a 
shock section of 400 A for the electron in the combustion plasma, decreasing its electric con- 
ductivity and failing to influence its value to content lower than 3% of H. 



f) in addition to the applications as fuel and volume component for animal forage, 
cellulignin has various applications in the following areas: pyrolysis for the production of oils 
and activated coal, production of carbon black (incomplete combustion), production of 
methanol, cellulignin resinates (agglomerates. MDF - Medium Density Fiber), substrate for 
semi-solid fermentation (fungi, bacteria and enzymes), etc. 



PRE-HYDROLYSATE 



The pre-hydrolysate is a solution of sugars containing xylose (80%), glucose, 

mamose, galactose, arabinose, acetylics. uranic acids, etc. In addition to the sugars, it con- 
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tains sulfuric acid added in the pre-hydrolysis process and inorganic impuriti s given in Table 
7. The high control of process of the Failsafe-Type reactor allows on to carry out a virtually 
p rfect pre-hydrolysis, pennitting the digestion of all the products that are easily hydrolyzable, 
while preventing the decomposition of the sugars due to the low temperature of the process 
(160° C). The content of soluble sugars (Bricks) is follow minute by minute, and the process 
is discontinued (beginning of the discharge, depressurization, cooling) as soon as the Bricks 
passes by a maximum. The low US ratio = 2 allows one to achieve sugars content on the 
order of 10 Bricks similar to other broths (cane, maize, etc.)- The pre-hydrolysate in general 
has pH = 1. The recovery of sugars (type of washing with US = 1) generates a pre* 
hydrolysate with Bricks on the order of 5 an pH = 1.5, which may be mixed with the former or 
not, for further processing. 

The pre-hydrolysate has three main applications: production of furfural by the 
two-state technique (dehydration of pentoses), production of ethanol {engineered echerichia 
coli bacterium) and production of xylitol (catalytic hydrogenation of D. xylose). 

It should be understood that the example of reactor described together with the 
values mentioned are only illustrative and does not limit the protection scope of the invention. 
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1 . An apparatus for pre-hydrolysis of biomass comprising: 
* an external coating (1), 

- an internal coating (2), the internal coating (2) covering the inside of the external 

5 coating (1); 

- there being a space between the internal coating (2) and the external coating 
(1), said apparatus being characterized in that vacuum (3.4) is produced in the space be- 
tween the internal coating (2) and the external coating (1). 

2. An apparatus according to claim 1 . characterized in that it includes an oscilla- 

10 tion mechanism. \ 

\ 
■j 

3. An apparatus according to claim 2, characterized in that the oscillation rnecha- 
nism enables the apparatus to oscillate around its horizontally arranged axis. 

4. An apparatus according to claim 3, characterized in that the oscillation mecha- 
nism permits oscillation in an altemate way at equal intervals. j 

i 

f 

15 5. An apparatus according to claim 1, characterized in that the vacuum produced 

is below 1 mm of Hg. 1 

6. An apparatus according to claim 1 . characterized in that it is a reactor. 

7. An apparatus according to any one of claims 1-6. characterized iri' that the 
external coating (1) and the internal coating (2) are made of corrosion resistant material."" " 

20 8. An apparatus according to any one of claims 1 . 6 or 7. characterized in that its 

extemal coating (1) and intemal coating (2) are made of microbonded carbon steel and re- 
fractory material, respectively. 

9. An apparatus according to any one of claims 1 , 6, 7 or 8, characterized in that 
the extemal coating (1) and the intemal coating (2) are mounted by simple juxtaposition, free 
25 from welding. 
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10. An apparatus according to any one of claims 1*9, characterized by compris- 
ing devices for detecting and monitoring the vacuum between the external coating (1) and the 
internal coating (2). 

11. An apparatus according to claim 10, diaracterized in that the detection and 
5 monitoring devices detect vacuum microleakage, so as to enable one to detect microcracks 

in the intemal coating (2). . 

12. An apparatus according to any one of claims 10 or 11, characterized in that 
the detection of microcracks is made in a continuous way. 

13. An apparatus according to any one of claims 10-12, characterized in that 
10 helium gas is introduced into the reactor for detection of microcracks in the intemal coating. 

14. An apparatus according to any one of claims 7-10, characterized in that the 
microleakage detectors are coupled to the vacuum pump (15). 

15. A biomass pre-hydrolysis process comprising the following steps: 

- discharging of the biomass into the helical feeder 

15 - starting, in the biomass pre-hydrolysis device, the operation of pressurization, 

which comprises the following steps: 

b.1) flooding the biomass pre-hydrolysis device with a pre-heated acidic solution; 
b.2) heating; and b.3) pressurizing; 

c) said process being characterized in that the pre-hydrolysis is carried out si- 
20 multaneously with the rotary oscillation of the biomass pre-hydrolysis apparatus, purging of 

the steam and controlling of temperature, pressure, acid content, time of pre-hydrolysis, and 
liquid/solid ratio; 

d) accompanying the sugar content up to a value close to 10 bricks by means of 
a sugar meter; 

25 e) discharging the pre-hydrolysate in the tank through the heat exchanger; 

f) sugar-recovery washing; and 
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g) discharging the cellullgnin into mechanical washers or carts to be washed by 

percolation. 

16. A process according to claim 15, characterized in that the filling of the bio- 
mass pre-hydrolysis device is carried out by compacting the biomass in the pre-hydrolysis 

5 device. 

17. A process according to claims 15 or 16, characterized in that the purging of 
steam from the pre-hydrolysis device maintains the temperature around 150® C - 170® C. 

18. A process according to any one of claims 15, 16, or 17, characterized in that 
the purging of steam from the pre-hydrolysis device maintains the temperature preferably 

10 around 1 06® C. 

19. A process according to any one of claims 15-18. characterized in that the 
pre-hydrolysis is effected during about 30 minutes simultaneously with oscillation and purging 
of steam. 

20. A process according to claim 15, characterized in that the feeding of biomass 
15 is carried out on the feeding platform, constituted by an inclined helical conveyor. 

21. A process according to claim 15, characterized in that the filling of the bio- 
mass pre-hydrolysis device is carried out by the helical feeder as far as the start of compac- 
tion, so as to achieve a density around 300 kg/m^. 

22. A process according to claim 15, characterized in that the flooding of the bio- 
20 mass pre-hydrolysis device is made with an acidic solution corresponding to 1.7% of the 

biomass, is pre-heated up to approximately 80® C in the heat exchanger and in the liq- 
uid/solid ratio = 2 with heating between 150® C and 170®C, preferably 160®C and pressuriza- 
tion of about 0.62 MPa. 

23. A process according to claim 15. characterized in that the heat of the escape 
25 steam in the degasing is recovered in the heat exchanger by the acidic solution of the follow- 
ing reaction. 

24. A process according to claim 15, characterized by the use of filtered water in 
the process for producing normal cellulignin and deionized water in the process for producing 
clean cellulignin. 
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25. A process according to claim 15. characterized in that the washing waters 
meet the specifications of fresh waters and may be discarded in any water stream. 
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Erhardstrasse 27 



i D-80298 Miinchen 
DE-Alemanha 



Fax.: 0049 89 2399 4465 



Att.: Mr. G, Buesing 

International Preliminary Examination 

Authority 

Rio. August 30, 2001 



Ref.: PCT - International patent application no. PCT/BROO/00065 
filed on June 23, 2000 
RM MATERIAIS REFRATARIOS LTDA. 
Our ref.: PE-3849 (sst) 



Dear Sirs: 

With reference to the Invitiation to Restrict or to Pay Additional Fees, mailed on July 
30 2001 , we herein provide the following comments: 

1) The applicant has chosen to pay the extra fee of EUR 1,533.00 in order to continu 
the examination. The remittance of EUR 1533.00 has been made to your account no. 
33388000 at the Dresdner Bank (see atttached copy of the corresponding transaction 
record). 

2) As mentioned in item 3, sheet 1 of the annex, the applicant will present its 
arguments to differentiate the prior art documents, classified as "X". from its own 
invention. After the applicant's comments it will be verified that no amendments are 
necessary to be made in the claims to overcome the cited references; 

2.1 Comments on the present invention: 

1. In Patent application PCT/BROO/00065. the inventive concept is a sing! 
pressure vessel constituted of two juxtaposed materials that are 

maintained in position by a vacuum between them. 

2. The material of the extemal wall has a structural function that resists the 
vessel's intemal pressure, and the internal lining material resists the corrosion 
inherent in the pre-hydrolysis and hydrolysis process. 

3. The vacuum in this invention has the function of maintaining th mat rials 
juxtaposed in order to prevent eventual implosion of the intemal lining, in case 
the intemal vessel pressure becomes negative due to the condensation of 
vapors entailed in the process. 

4. Each material is chosen and dimensioned to perform a specific function: 

4.1 The extemal wall material is made of a micro-alloy carbon steel and its 
thickness is designed to provide th vessel with mechanical strength. 
Due to the high mechanical strength of carbon steel, th thickn ss of this 
layer is low. 
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4 2 The internal lining is a refractory material (Ti, Zr. Nb. Ta^nd their alloys) 

presenting high resistance to con^sion and abrasion, which is, therefore, 
an extremely fine layer. 

5 The vacuum established between the external wall material and the lining 
material, coupled with the employment of leak detection techniques, allows 
monitoring of the occurrence of micro-cracks in the intemal lining material 
(typical among refractory materials). This type of detection is very accurate, 
capable of detecting even those microscopic fissures that do not affect the 
reactor's operation. This is the concept of the reactor failu re of the saf typ 
where, with proper monitoring, one can woric with materials that present welding 
crack problems, intrinsic to the materials utilized. Thus, the reactor can be 
operated nomnally without any hanii to its performance or durability. 

6 The technology of juxtaposition of two materials and the exploitation of 
the best properties of each material allows the constnjction of chemical 
reactors, without limitations regarding different constructive shapes and 
dimensions appropriate for the processing of solids (biomass and minerals) in. 
corrosive environments , particularly in the acid pre-hydrolysis process. 

7. The technology of iuxtaposition of two materials results in a fine-wall 
pressure vessel (concept of an eggshell). The reactor is, therefore, a pi ce of 
light equipment that can be constructed on the chassis of a lonry so as to 
provide full mobility. It also allows the provision of a mechanism for oscillation of 
the vessel, providing homogenization of the product and less reaction tim . 
Moreover, it provides a mechanism for tilting the reactor and the construction, of 
reactors with large flanges / covers suitable for the unloading of solid materials. 

Comments on Patent US 3,056,664 

1. In the apparatus described in Patent US 3.056,664, the vacuum is 
contained in a separte vessel , called jacket (10), detached from the main 
vessel with pressure containment (2). See Figure 1 . 

2. The container (16), being made of "Pyrex" or "Vycor^, is resistant to 
corrosion. It is a vessel independent from the vacuum vessel, which, in tum. is 
independent from the pressure vessel. See Specification column 2. lines 40-50, 
and column 3, line 44-56. 

3. The vacuum in this invention has the purpose of thermal insulation. See 
Specification column 3, lines 52-56 



Conclusion: The inventive concepts described in our invention 
3,056.664 are completely different : In our invention, there is 



and in Patent US 
a single pr ssure 



vessel constituted of two juxtaposed materials . The vacuum is maintained between 
the two juxtaposed materials and has the basic function of preventing implosion of the 
intemal lining material in case the pressure in the reactor becomes negative. The 
inventive concept of Patent US 3,056,664 is the thr indep ndent v ss Is . on 
insid the other The vacuum is maintained in the separate intermediate vessel and has 
the sole function of thermal insulation. 
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Comments on Patent WO 00/31459 

1 It is described in Patent Application WO 00/31459 that the vacuum is 
established between two structurally indepe ndent vessels (vessels 2 
and 3), which are concentric and spatially se parated from one anoth r. 

2. The vacuum in this invention has the purpose of thennal insulation. This 
invention is aimed at construction of a means for stocking and transport of 
cryogenic fluids. 

3. Besides the vacuum, this Patent provides multi-layered insulation 
(cryogenic super thennal insulation consisting of aluminium sheets or films that 
reflect radiation, intercalated with sheets of insulating material). 

Conclusion: The inventive concept described in our invention and in Patent WO 
00/31459 is completely different : In our invention, there is a single pressure v ss I 
constituted of two juxtaposed materials . The vacuum is maintained between two 
juxtaposed materials and has the basic function of preventing the implosion of the 
internal lining material in case the pressure in the reactor becomes negative. The 
inventive concept of Patent Application WO 00/31459 i s the construction f two 
Independent vessels , one inside the other. The vacuum maintained between them 
has the function of thennal insulation. The technology described in our invention has 
nothing to do with cryogenic fluids and besides, Patent application PCT/BROO/0065 
refers to a reactor. 

Comments on Patent US 4,997,124 

1. In the apparatus (vacuum bottle or frostfree pipe - see Specification 
column 1, lines 9 &10) described in Patent US 4.997.124, the vacuum is 
established betwee n two structurally independent vessels (vessels 2 and 3), 
which are concentric and spatially separated from each other . 

2. The vacuum in this invention has the purpose of thennal insulation. 

3. The Patent refers to the substitution in vacuum bottles of the deposition of 
radiation reflecting layers by coating with sheets of activated copper, titanium 
and zirconium. These activated metals are intended to reflect the radiation and 
absorb gases that may remain in the space or leave the surface of the inner and 
outer shells defining the vacuum space. See Specification column 2 & 3, lines 
66-5. 

Conclusion: The inventive concept described in our invention and in Patent . US 
4.997,124 is again completely different : In our invention, there is a single pr ssur 
vessel constituted of two juxtaposed materials . The vacuum is maintained between . 
two juxtaposed materials and has the basic function of preventing the implosion of th . 
internal lining material in case the pressure in the reactor becomes negative. The 
inventive concept of Patent US 4,997,124 is two independent vessels , one inside th 
other. The vacuum maintained between them has the function of thermal insulation of 
the vacuum bottle. 

In view of the comments provided above, the applicant beii ves that the nov Ity and 
inventive step of the invention are clear. 
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With regard to Annex sheet 1. item 4. obviously, the applicant would like to receive the 
international preliminary examination report (IPER) in good time so as to be able to 
enter the national phases of its choice. Nevertheless, only if the examiner is unable to 
complete his examination within the established period, would we prefer to receive the 
IPER later, provided that no damage in frie regular prosecution shall be sustained. 



Very truly yours, 



Dannemann, Siemsen, Bigler & Ipanema Moreira 
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^. - -JT^O. 

^TENT COOPERATION TREAj^ 

From the 

INTERNATIONAL PRELIMINARY EXAMINATION AUTHORITY 



T : 

DANNEMANN, SIEMSEN. BIGLER & 
IPANEMA MOREIRA 
Rua Marques de Olinda 70 
Gaixa Postal 2142 
Botafogo 

22251-040- Rio de Janeiro - RJ 
BRESIL 


PCT 

INVITATION TO RESTRICT OR 
TO PAY ADDITIONAL FEES c 

(PCT Article 34(3) (a) and Rule 68.2) : 


Date of mailing 

(Day/month/year) 30.07.2001 


Applicants or agent* s file reference 
PE-3849 


REPLY OR within 1 month(s) 
PAYMENT DUE from the abcve date of mailing 


International application No. 
PCT/BROO/00065 


International filing date (day/month/year) 
23/06/2000 


Priority date (dayAnonth/yaar) 
23/06/1999 


IntemationaJ Patent dassification (IPC) or national Patent classification: 
B01J19/02 


Applicant 

RM MATERIAIS REFRATARIOS LTDA. at aJ. 



1 . This International Examining Authority ^ 

(i) considers that the international application does not compiy with the requirements of unity of 
Invention (Rule 1 3.1 , 1 3.2 and 1 3.3) for the reasons indicated In the Annex. 

(11) therefore considers that there are 2 inventions claimed in the intemational application as indicated in 
the Annex. 

(lil) recalls that claims relating to inventions in respect of which no intemational search report has been 
established need not be the subject of intemational preliminary examination (Rule 66.1 (e)). 

2. Consequently the applicant is hereby invited, within the time limit indicated above, to restrict the claims as 
suggested under item 3, below, or to pay the amount indicated below: 

EUR 1533.00 001 " EUR 1533.00 

X = 

Fee per additional invention number of additional inventions total amount of additional fees 

The applicant is informed that, according to Rule 68.3 (c), the payment of any additional fee may be made 
under protest, i.e. a reasonned statement to the effect that the intemational application complies with the 
requirement of unity of invention or that the amount of the required additional fee is excessive. 

3. If the applicant opts to restrict the claims, this Authority suggests the restriction possibilities indicated in the 
Annex, which in its opinion would be in compliance with the requirement of unity of invention. 

4. In the absence of any response from the applicant, this Authority will establish the international preliminary 
examination report on those parts of the intemational application indicated in the Annex which, in the opinion of . 
this Authority appear to relate to the main invention. 



Name and mailing adress of the 

intemati nal preliminary examination auth rity: 

European Patent Office 

JD-80298 IMunich 
Tel. -f49 89 2399-0 Tx: 523656 
Fax: +49 89 2399 - 4465 



pmud 



Autiiorized officer 
Buesing, G 

TelepfYone No. 449 89 2399-8356 



Form PCT/IPEA/405 (July 1992) 
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INVITATION TO RESTRICT 
OR TO PAY ADDITIONAL FEES 



International application No. PCT/BROO/00065 



1. An objection concerning lack of unity of invention has already been raised by the 
International Search Authority (ISA). It is noted that the applicant has paid an 
additional search fee for the second invention. 

2. The International Preliminary Examination Authority (IPEA) concurs with the 
objection and the reasons therefore as raised by the ISA and indicated in its 
communication dated 07.1 1 .2000. 

In the absence of any response, the intemational preliminary examination will be 
carried out for the first invention as identified in the Intemational Search Report. 

3. It is noted that the examiner entrusted with the examination of this application 
received this file only recently, and it is observed that there is little time left for 
carrying out the intemational preliminary examination within the time limit defined 
under the PCT. 

Taking account of the international search report, it appears that prior art 
documents relevant for novelty and/or inventive step of the claimed subject-matt r 
has been cited, in order to expedite the examination, Ihe^plic^ g^BS al^tlb 
i§nillhg: 3eigNgng^ 

pThis applies in particular to the documents classified as "X" in the 

search report. 




4. In view of the short period left for tenminating the preliminary intemational 
examination, t^ " 




rthercononluoication . 



F rm PCT/IPEA/405 (Annex, Sheet 1) (July 1992) 
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IT COOPERATION TREATY 



From the INTERNATIONAL SEARCHING AUTHORITY 



To:- 

OANNEMANN, SIEMSEN, 
IPANEMA MOREIRA 
Rua Marques de Ollnda 70, 
Ca1xa Postal 2142 
22251-040- Rio de Janeiro - 
BRAZIL 



BIGLER & 

Botafogo 
RJ 



PCT _ I 

NOTIFICATION OF TRANSMITTAL t$P 
THE INTERNATIONAL SEARCH REP^T = ' 
OR THE DECLARATION 



Q 



(PCT Rule 44.1) 



Date of mailing 
(day/month/year) 



1^/07/2001 



Applicant's or agent* s file reference 
PE-3849 



FOR FURTHER ACTION 



See paragraphs 1 and 4 below 



International application No. 

PCT/ BR 00/00065 



International filing date 
(day/montn/^) 23/06/2000 



Applicant 

RM MATERIAIS REFRATARIOS LTDA. 



1. The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Rling of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the Intemattonal Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet 



Where? Directly to the 



tntemational Bureau of WlPO 
34. chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimlle No.: (41-22) 740.14.35 



For more detailed instructions, see the notes on the accompanying sheet 

2. I — I The applicant is hereby notified that no Intemational Search Report will be established and that the declaration under 
' — ' Article 1 7(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2. the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the Intemational Bureau together with the 
applicant's request to fonvard the texts of both the protest and the decision thereon to the designated Offices. 

I I no decision has been made yet on the protest: the applicant will be notified as soon as a decision Is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the intemational application will be published by the Intemational Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bis,^ and 90b/s.3. respectively, before the 
completion of the technical preparations for intemational publication. 

Within 19 months from the priority date, a demand for tntemational preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not k>een elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 





Name and mailing address of the Intemational Searching Authority 

European Patent Office, P.B. 5818 Patentiaan 2 
JCft NL-2280 HV Rijswijk 
,W// Tel. (+31 -70) 340-2040. Tx. 31 651 epo nl. 

Fait: (+:?1 -70) !^4O-30ie 


Authorized officer 

Emmanuel Cherqui 



Fonn PCT/ISA/220 (July 1998) 



A' 
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NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 1 9. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulati ns and th Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requ'rements. the latter are applicable. For more 
detailed information, se also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes. "Article". "Rule", and "Section* refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has. after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the intemational preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before intemational publication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the intemational application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before 
the Intemational Preliminary Examining Authority. The description an6 drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the intemational application may be amended under Article 28 
or, where applicable. Article 41 . 



When? Within 2 months from the date of transmittal of the imemational search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the Intemational Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for intemational publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the Intemational Bureau and not with the receiving Office or the 
Intemational Searching Authority (Rule 46.2). 

Where a demand for intemational preliminary examination has been/is filed, see below. 



H w? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims app€faring on a replacement sheet must be numtsered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumt>ered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be putilished. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the intemational application and the amended claims. It should not be 
confused witii the "Statement under Article 1 9( 1 )" (se below, under "Statement under Article 1 9(1 )"). 

The letter must be In English or French, at th choice of th applicant H wever, if the language fttie 
intemational applicati n is English, th I ttermustbein English; if th language f the intemational application 
is French, the i tter must be in French. 
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NOTES TO FORM PCT/ISA/220 (continu d) 



The letter must indicate the differences between th claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each daim appearing in the international application (it being ufKj rstood 
that identical indications concerning several claims may be grouped),whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a daim as filed. 



The following examples illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51]: 
'Claims 1 to 29. 31 . 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new daims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all daims there are 11]: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 

3. [Where originally tiiere were 1 4 claims and the amendments consist in cancelling some claims and in adding 

new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 1 3 cancelled; new claims 15, 16 and 17 added.* or 
'Claims 7 to 1 3 cancelled; new claims 15, 1 6 and 1 7 added; all other claims urKhanged." 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; daims 1 1 to 13. 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 1 4; daim 1 7 subdivided into amended claims 15.16 and 1 7; new claims 20 and 21 added." 



''Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the intemational application and the amended daims. 
it must be in the language In wrhich the intemationai appiication is to be pubiished. 

It must be brief, not exceeding 500 words if in English or if translated into Er^ltsh. 

It should not be confused with and does not replace the letter indicating the differer^es between the claims 
as filed and as amended, it must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 19(1 ).' 

it may not contain any disparaging comments on the intemational search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the intemational search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for Intemational preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19. a demand for 
intemational preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement ) with the Intemational Bureau, also file with the Intemational 
Prenminary Examining Authority a copy of such amendments (and of any statement) and. where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2. first 
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401). 



Consequence with regard to translation of the intemationai application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a trar^lation of the 
claims as amended under Article 1 9 may have to be furnished to the designated/elected Offices, instead of. or 
in addition to. the translation of the claims as filed. 

For further details on the requirements of each d signated/elected Office, see Volume II of th PCX Applicant's 
Guide. 



Notes to Form PCT/ISA/220 (second sheet) (July 1998) 



THIS PAGE BLANK (uspto) 



F^brJT COOPERATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rules 43 and 44) 



Applicant's or agent's file reference 

PE-3849 


FOR FURTHER Notification of Transmittal of Intemationai Search Report 
rwn i-wn ntn PCT/ISA/220) as well as. where applicable, item 5 below. 
ACTION 


International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/ BR 00/ 00065 


23/06/2000 


23/06/1999 


Applicant 






RM MATERIAIS REFRATARIOS LTDA. 





This Intemationai Search Report has been prepared by this Intemationai Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the Intemationai Bureau. 



.sheets. 



This Intemationai Search Report consists of a total of ? 

[X| It is also accompanied by a copy of each prior art document cited in this report 



1 . Basis off the report 

a. With regard to the language, the international search was carried out on the basis of the international application tn the 
language in which it was filed, unless otherwise indicated under this item. 

I I the intemationai search was carried out on the basis of a translation of the intemationai application fumished to this 
* Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the intemationai application, the intemationai search 
was carried out on the basis of the sequence listing : 

I [ contained in the intemationai application in written form. 

I I filed together with tiie international appRcation in computer readable form. 

I I fumished subsequently to this Authority in written form. 

( I fumished subsequently to this Authority in computer readble form. 

I [ the statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemationai application as filed has been fumished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
fumished 

2. Q Certain claims were found unsearchable (See Box I). 

3. [X] Unity of invention is iacldng (see Box II). 



4. With regard to the title, 

|X| the text IS approved as submitted by the applicant 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

pT) the text is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this intemationai search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 2z 

|X| as suggested by the applicant Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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INTEn 


^TIONAL SEARCH REPORT 


^^^atlonal Application No 


f 


P 


iW/BR 00/00065 



A. CLASSIRCA710N OF SUBJECT MATTER ^ ^ « , , /« ^ 

IPC 7 B01J19/02 B01019/28 C13K1/02 

Accoftfng to International Patent Classification (IPC) or to both national dassfflcalion and IPC 

B. FIELDS SEARCHED ^ 

Mmimum documentation searched (dassffication system followed by classification symbois) 

IPC 7 BOIJ C13K F16L F17C 

Documentation searched other than minimum documentation to the extent (hat such documents are Included in the fields searched 
Electronic data base consulted during ttte intemallonal search (name of data base and. where pradical. search terms used) 

EPO-Internal , WPI Data, PAJ 



Caiegoiy* 


citation or document, wan indeallon. where apptopdata, of tlM mlavani passages 


Relevant to daim No. 


X 


i US 3 056 664 A (DRAVNIEKS ANDREWS, FOREST 
PARK. TROSCINSKI EDWIN S, BIRKNESS HARALD 
A) 2 October 1962 (1962-10-02) 
the whole document 


1.6.7.9 


P,X 


IwO 00 31459 A (STEYR DAIMLER PUCH AG 
;BRUNNHOFER KLAUS (AT)) 
2 June 2000 (2000-06-02) 
the whole document 


1,5,9 


X 


^US 4 997 124 A (KITABATAKE AKIHIRO ET AL) 
5 March 1991 (1991-03-05) 
column 5, line 9 - line 21 
column 6, line 22 - line 42 
column 8, line 56 -column 9, line 20 
figures 1,2,9,10 

-/— 


1,5 



[X] 



Further documents are listed in the continuation of box C. 



0 



Patent famBy members are listed In annex. 



* Special categories of dted documents : 

*A* document defining the general state of the art which is not 

considered to Ire of paiticutar relevance 
*E* eariier document but published on or after the international 

filing date 

*L* document which may throw doubts on priority claim(s) or 
which is cited to establish the pubiication dale of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibitfonor 
other means 

'P* document published prior to the international filing date but 
later ttian the priority date ctabned 



"T* later document pubBshed after the international flBng date 
or priority date and not In conflict with the appUcallon but 
dted to undereland the principle or theoiy underlying the 
invention 

*X* document of particular relevance: the claimed invention 
canrtol be considsred novel or cannot be considerad to 
invoke an inventive step when the document is taken alone 

'Y* document of particutar relevance; the claimed invention 

cannot be considered to involve an inventive step wtien the 
document Is combined with one or more other such docu- 
ments, such oombinallon being obvious to a person sidled 
in the ait. 

*&* document member of the same patent family 



Date of the actual completion of the Inteinational search 

5 July 2001 


Date of maiOng of the international search report 

1 1 07. 2001 


Name and maifing address of the ISA 

European Patent CXfice. P.B. 5818 Patenttaan 2 
NL-2280HVRqswnk 
Tel (431-70) 340-2040. Tx. 31 651 epo nl. 
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1 . This Intemational Searching Authority 
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t>y the claims indicated IfiififiM/on the extra sheet: 



. (number of) inventions claimed in the intemational application covered 



and it considers that the international application does not comply with the requirements of unity of invention ^ 
(Rules 1 3.1 , 1 3.2 and 1 3.3) for the reasons Indicatec^eseAr/on the extra sheet: ^ 

> o • 

(ii) [x] has canied out a partial intemational search (see Annex) will estalDlish the intemational search report 
on those parts of the intemational application which relate to the invention first mentioned in claims Nos.:. 

1-14 

(iii) will establish the intemational search report on the other parts of the intemational application only if, and to the extent 
to which, additional fees are paid 

r The applicant is hereby invited, within the time limit indicated above, to pay the amount indicated below: 

HFM 1,848,26 1 = OFM 1,848,26 



Fee per additional invention 
nr FUR 



number of ad^ionai inventions 

i.^ 



total amount of additional fees 
FUR 945,00 



The appQcant is informed that, aocorcGng to Rule 40.2(c). the payment of any additional fee may be made under protest, 
i.e., a reasoned statement to the effect that the intemational application complies with the requirement of unity of invention 
or that the amount of the required addittonaJ fee is excessive. 



3. I I Claim(8) Nos 



. have been found to be unsearchatsle under 



Aftido 17(2)(b) because of defects under Artide 17(2)(a) and therefore hove not been included with any invention. 



Name and maiGng address of the Intemational Searching Authority 
European Patertt Office, P.B. 5818 Patentlaan 2 
^™ NL-2280 HV Ripwijk 

3/Jl Tel. (+31 -70) 340-2040. Tx. 31 651 epo nl. 

Fax: (+31-70)340-3016 
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tntei^ynal application N . 
PCT/BR 00/00065 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-14 

Independent claim 1 discloses an apparatus comprising an 
external and an internal coating and a space between the two 
coatings adapted to be under vacuum. The dependent claims 
disclose further details of the apparatus concerning an 
oscillation mechanismus, the pressure within said space, the 
materials and the way of mounting of the coatings and a 
leakage detection system. 

2. Claims: 15-25 

Independent claim 15 discloses a process of blomass 
pre-hydrolysis characterized in that said process is carried 
out with a rotary oscillation apparatus. The dependent 
claims disclose further details of said process. 

Specification according to Rule 40.1 PCT of the reasons for which the 
International Application PCT/BROO/00065 filed on 23 June 2000 is not 
considered as complying with the requirements of unity of invention 
according to Rule 13 PCT. 

• 

According to the Administrative Instructions under the PCT (in force 
from 1 July 1998), Annex B, Part 1(c), unity of Invention has to be 
considered in the first place only in relation to the Independent 
claims. 

The application contains two independent claims: claim 1 (apparatus 
claim) and claim 15 (process claim). 

Independent claim 1 discloses an apparatus comprising an external and an 
internal coating and a space between the two coatings adapted to operate 
under vacuum. 

Independent claim 15 discloses a process of biomass pre-hydrolysis 
characterized in that said process is carried out with a rotary 
oscillation apparatus. 

The only common (same or corresponding) technical features among those 
two independent claims is an apparatus. This is a priori not novel but 
well known and fundamental in the art. 

Thus, there are no common special (novel and inventive) technical 
features present between Independent claims 1 and 15 as required by Rule 
13.2 PCT. 

The only common problem among the two above mentioned Independent claims 
which could be recognized Is the provision of an apparatus suitable for 
treating blomass. This problem Is a priori very well known In the art. 

Thus, there is no common problem among the independent claims 1 and 15, 
serving as a single common general Inventive concept required by Rule 
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Inte^^^al application No. 
PCT/BR 00/00065 



13.1 PCT. 

Consequently, two groups of alleged Inventions could be discovered In 
the application: 

Group I (independent claim 1 and dependent claims 2-14) related to an 
apparatus comprising two coatings having a space between them adapted to 
operate under vacuum. 

Group II (independent claim 15 and dependent claims 16-25) related to a 
process for blomass pre-hydrolysi s characterized in that said process Is 
carried out In a rotary oscillation apparatus. 

According to Article 17(3)(a) PCT the ISA shall establish the 
International Search Report on those parts of the International 
Application which relate to the Invention first mentioned In the claims. 
I.e. the above mentioned Group I. 
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COMMUNICATION RfiyLTlNG TO THE RESULTS 
OF THE PAFITlAL^mNATlONAL SEARCH 



tntemationaJ Application No 



00/00065 



1 The present communication is an Annex to the invitation to pay additional fees (Fomri PCT/ISA/206). It shows the 
resute of the international search established on the parts of the international application which relate to the invention 
first mentioned in claims Nos.: 

2.This"communication is not the int mational search report which will be established according to Article 18 and Rul 43. 

3 If the applicant does not pay any additional search fees, the information appearing in this communication will be 
considered as the result of the international search and will be included as such in the intemational search report. 

4 If the applicant pays additional fees, the intemational search report will contain both the infomiation appearing in this 
communication and the results of the international search on other parts of the intemational application for which such 
fees will have been paid. 
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the whole document 

WO 00 31459 A (STEYR DAIMLER PUCH AG 
;BRUNNH0FER KLAUS (AT)) 

2 June 2000 (2000-06-02) 
the whole document 

US 4 997 124 A (KITABATAKE AKIHIRO ET AL) 
5 March 1991 (1991-03-05) 
column 5, line 9 - line 21 
column 6, line 22 - line 42 
column 8, line .56 -column 9, line 20 
figures 1,2,9,10 

WO 99 26720 A (ALLIED SIGNAL INC) 

3 June 1999 (1999-06-03) 

page 5, line 1 -page 6, line 11 
page 7, line 9 - line 21 
page 8, line 12 -page 9, line 14 
claims 1-16; figure 1 

US 5 159 694 A (OVERATH HORST, SOEDER 
CARL-JOHANNES. SALHANI NAZIR) 
27 October 1992 (1992-10-27) 
column 5, line 65 -column 6, line 12 
figure 4 



1.6,7,9 
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9-14 



1-4,6 



□ 



Further documents are listed in the continuation of box C. 
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Patent family memtMfs are listed in annajc 



* Special categories of cited documents : 

*A* document defining the general state of theart which is not 
considered to be of particuiar relevance 

'E* eariier document but pubiishad on or after theintemationa] 
filing date 

'L* document wtiich may throw doubts on priority cbim(s) or 
wtiich is cited to estat)lish ttie put)ticationdate of anotfier 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use. exhitiition or 
other means 

*P* document put)iished prior to the imemationalfffing date but 
later than the priority date daimed 



T* later document published after theintemattonal filing date 
or priority date and not in conflict with theappOcation but 
cited to understand the pfindpie or theory undertying the 

invention 

'X* document of paiticular relevance; the dalmedinvention 
cannot be considered novel or cannot t)e considered to 
involve an inventive step wtien the document is taken alone 

*Y* document of particular relevance; the daimedinvention 

cannot be considered to involve an inventhre step wtien the 
document is combined with one or more ottiersuch docu- 
ments, such oombirtation being obvkxis to apereon skilled 
in the aft 

'&* document member of the same patent family 
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CHAPTER II 



DEMAND 

imder Article 31 of the Patent Coopciation Trwty: w^,„r 
The imdcisigncd requests tbat the intcmational appUcation specified below be die subject of 
^L^o^pXuBary examiiiation according to the Pa^t Coop^n^Treaty and 
hereby elects aU eUgiblc States (except where otherwise indicated). 



Identification of IPEA 



For Intcmaiionai Preliminary Examining Authority use only 



Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 



Applicant's or agent's file reference 
PE-3849 



Intemadonal application No. 
PCT/BROO/00065 



International filing date (day/month/year) 
23.Jime 2000 



(Earliest) Priority date (day/month/year) 
23 Jxane 1999 
(23.06.99 ) 



Title of invention 

"An apparatus and process for pre-hydrolisis of biomass' 



Box No. n APPUCANT(S) 



fyBawed by given tumie: fralegd aaity.fiaoffieuddeagnaticn. 



Name and address: ^ 

RM MATERIAIS REFRATARIOS LTDA. 
Estrada do Pinhal, 750 
12600-000 - Lorena - SP 
Brazil 



Telephone No.: 



Facsimile No.: 



Teleprinter No.: 



State (ih€a is, country) of nationality: 



BR 



State (that is, country) of residence: 
BR 



Name and address: (Famify name follafwed by givai none: 



far a iegaientity^/uOi^idal damnation. The a^Srea must include postal code and name cf country.) 



GARCIA PINATTI , DALTRO 

Rua Oswaldo Aranha, 1194 - casa 1, Vila Zelia 

Lorena - SP 

Brazil 



State (that is, country) of nationality: State (that is, country) of residence: 

BR BR 



Name and address: (Famify name followed i^giim name: far a legqlenxiiy,fimq^ The address m^at include posud code and name of country,} 

GUEDES SCARES, ALVARO 

Rua Madre Amanda de Castro Junqueira, 117 
Mirante 

Mogi Mirim - Sao Paulo 
Brazil 



State (that is, country) of nan nality: 

BR 



State (that is, country) of residence: 
BR 



I I Fuidter applicants are indicated on a continuation sheet. 
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^l^adonal application No. 
PCT/BROO/00065 



BoxN .m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The foil wing peison is agent Q comm n representative 

and has been appointed earlier and represents the applicant(s) also for intemationai preliminary examination. 

I I is hereby ^jpointcd and any earUer appointment of (an) agcnt(sycommon representative is hereby revoked. 

I — I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agcnt(s)/common representative appointed earlier. 



Name and address: (FamUy name followed by given name:- for a legal entity, full official designation. 
The address must include postal code and name of country,) 

DANNEMANN, SIEMSEN , - BIGLER & IPANEMA MOREIRA 

Caixa Postal 214 2 

Rua Marques de Olinda/ 70 

Botafogo 

22251-040 - Rio de Janeiro - RJ 
Brazil 



Telephone No.: 

(5521) 553.1811 



Facsimile No.: 

(5521) 553.1812 
553.1813 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a specif addr ess to which conespondence should be sent. 



Box No- IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the intemationai preliminary examination to start on the basis of: 
[jjj the international application as originally filed 

the description [x] as originally filed 

I I as amended under Article 34 

the claims | Xj as originally filed 

I I as amended under Article 1 9 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings I X| as originally filed 

I I as amended under Article 34 

2. I I The ^>plicant wishes any amendment to the claitns imder Article 19 to be considered as reversed. 

3. I I The applicant wishes the stan of the intemationai preliminary examination to be postponed until the expiration of 20 months 

from the pniority date unless the Intemationai Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1 (d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

* Where no check-box is marked, intemationai preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the Intemationai Preliminary Examining Authority before it has begun to draw up a wrinen opinion 
or the intemationai preliminary examination report, as so amended. 



Language for the parposcs of intemationai preliminafy examination: .Eng^l i sh 

|y I which is tfie language in which the intemationai application was filed. 

I I which is the language of a translation furnished for the purposes of intemationai search. 

I I which is the language of publication of the intemationai application. 

I I which is the language of the translation (to be) fiimished for the purposes of intemationai preliminary examinati n. 



B x No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter // of 
thePCT) 

excluding the following States which the applicant wishes not t elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 
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Sheet No. 



Q3. 



^I^^^clonal application NoT 
PCT/BROO/00065 



Box No. VI CHECKLIST 



The demand is accompamca oy ujc iw.i - ' . 

Box No. rv, for the purposes of intcraarional prelimmary cxaminanon, 

1. translation of international application 

2. amendments under Article 34 

3. copy (or. where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



F r International Preliminary 
Examining Authority use only 





received 


not received 


sheets 


□ 


D 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 



The demand is also accompanied by Ae itein(s) maiked below. 

1. [7] fee calcutation sheet □ explaining lack of signature 

2. Qj] separate signed power of attorney 

3. I I copyof general power of attorney, 
' — ' reference number, if any: 



5. |~| nucleotide and or amino acid sequence listing in 
^ computer readable form 

6. other (specify): 



BoxNcVn SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 




Dannemann, Siemsen, Bigler 




a Moreira 



^^—i For International Preliminary Examining Authority use only 
1 . Date of actual receipt of DEMAND: 



2. Adjusted date ofrcccipt of demand due 
to CORRECnONS under Rule 60. 1 (b): 



I — I The date ofreceiptofthe demand is AFTER the expiration of 19 months | | The applicant has been 
^' I I from the priority date and item 4 or 5 , below, docs not apply. I — I informed accordingly, 

□ The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue f 
Rule 80.5. 

- I — I Althou^ the date of receipt f the demand is after the cxpirati n ofl 9 months from the pri rity date, the delay in arrival 
I I is EXCUSED pursuant t Rule 82. - 

Forlntemati nal Bureau use only — — 

Demand received from IPEA on: 



Form PCT/IPEA/401 (last sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 
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CHAPTER II 



FEE CALCULATION SHEET 
Annex t the Demand for international preliminary examination 

— - For Intemationai Preliminary Examining Authority use only 



iSSSSo. PCT/BROO/00065 



Applicant's or agent's 
filen 



t reference 



PE-3849 



Date stamp of the IPEA 



Applicant 

RM MATERIAIS REFRATARIOS LTDA, 



Calculation of prescribed fees 



1. Preliminary examination fee 



I DEM 749,58 



Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants €tre} so en- 
titled, the amount to be entered at H is 25% of the 
handling fee.) — 



3. Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in die TOTAL box .... 



DEM 287,51 



H 



DEM 1.037,09 



TOTAL 



Mode of Payment 








1 — 1 authorization to chag 
1 1 account with the IPE 


re deposit 
\ (see below) 


□ 


cash 


1 1 cheque 




□ 


revenue stamps 


1 1 postal money order 




□ 


coupons 


[x] bank draft 




□ 


other (specify): 



Deposit Account Authorization (this mode of payment may not he available at all IPEAs) 

The IPEA/ I I is hereby authorized to charge the total fees indicated above to my deposit account 

□ (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized t charge any deficiency or credit any oveipayment in the total fees indicated above t 
my deposit account 



Deposit Account Number 



Date (day/month/year) 



Signature 



Form PCT/IPEA/401 (Annex) (July 1998; reprint July 2000) 



See Notes to the fee calculation sheet 
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^ATErsTT CXX3PERAT10N TRE^i^ 



From the 

INTERNATIONAL PRELIMINARY EXAMINATION AUTHORITY 



To: 



DANNEMANN. SIEMSEN, BIGLER & 

IPANEMA MOREIRA 

Rua Marques de Olinda 70 

Caixa Postal 2142 

Botafogo 

22251-040- Rio de Janeiro - RJ 
BRESIL 



PCT 



INVITATION TO RESTRICT OR 
TO PAY ADDITIONAL FEES 

(PCT Article 34(3) (a) and Rule 68.2) 



Date of mailing 
(Day/month/year) 



30.07.2001 



Applicant's or agent's file reference 
PE-3849 


REPLY OR 
PAYMEIsrr DUE 


" -within 1 month(s) 

from the above date of mailing 


International application No. 
PCT/BROO/00065 


International filing date (day/month/year) 
23/06/2000 


Priority date (day/month/year) 

23/06/1 999 


International Patent classification (IPC) or national Patent classification: 
B01J19/02 , . 


Applicant 








RM MATERIAIS REFRATARIOS LTDA. et al. 


•* 





1 . This International Examining Authority 

(i) considers that the international application does not comply with the requirements of unity of 
invention (Rule 13.1, 13.2 and 13.3) for the reasons indicated in the Annex. 

(ii) . therefore considers that there are 2 inventions claimed in the international application as indicated in 

the Annex. 

(iii) recalls that claims relating to inventions in respect of which no international search report has been 
established need not be the subject of international preliminary examination (Rule 66.1 (e)). 

2. Consequently the applicant is hereby invited, within the time limit indicated above, to restrict thb claims as 
suggested under item 3, below, or to pay the amount indicated below: 



EUR 1533.00 



001 



EUR 1533.00 



Fee per additional invention. 



number of additional inventions 



total amount of additional fees' 



The applicant is informed that, according to Rule 68.3 (c), the payment of any additional fee may be made 
under protest, i.e. a reasonned statement to the effect that the international application complies with the 
requirement of unity of invention or that the amount of the required additional fee is excessive. 

3. If the applicant opts to restrict the claims, this Authority suggests the restriction possibilities indicated in the 
Annex, which in its opinion would be in compliance with the requirement of unity of invention. 

4. In the absence of any response from the applicant, this Authority will establish the international preliminary 
examination report on those parts of the international application indicated in the Annex which, in the opinion of 
this Authority appear to relate to the main invention. 



Name and mailing adress of the 

international preliminary examination authority: 


Authorized officer 




European Patent Office 
^ 0-80298 Munich 


Buesing, G 


1 ^ 1 


Tel. +49 89 2399 - 0 Tx: 523656 epmu d 






Fax: +49 89 2399 - 4465 


Telephone No. +49 89 2399-8356 


Form PCT/IPEA/405 (July 1992) 
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INVITATION TO RESTRICT 
OR TO PAY ADDITIONAL FEES 



tntemational application No. PCT/B ROO/00065 



1 . An objection concerning lack of unity of invention has already been raised by the 
International Search Authority (ISA). It is noted that the applicant has paid an 
additional search fee for the second invention. 

2. The International Preliminary Examination Authority (IPEA) concurs with the 
objection and the reasons therefore as raised by the ISA and indicated in its 
communication dated 07.1 1.2000. 

In the absence of any response, the international preliminary examination will be 
carried out for the first invention as identified in the Intemational Search Report. 

3. It is noted that the examiner entrusted with the examination of this application 
received this file only recently, and it is observed that there is little time left for 
carrying out the international preliminary examination within the time limit defined 
under the PCT. 

Taking account of the^nternational search report, it appears that prior art 
documents relevant for novelty and/or inventive step of the claimed subject-matter 
has been cited. In order to expedite the examination, the applicant is invited to 
comment the relevance of the cited prior art documents and to amend the claims 
as appropriate. This applies in particular to the documents classified as "X" in the 
search report. 

4. In view of the short period left for terminating the preliminary international 
examination, the applicant is invited to indicate in its response whether it is 
Considered acceptable to receive the international preliminary examination report 
(IPER) later than required by the PCT or whether a possibly negative IPER may 
be issued directly, ie without a further communication. 



Form PCT/IPEA/405 (Annex. Sheet 1) (Juiy 1992) 
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PCX 

REQUEST 



The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



F r receiving OfTicc use only 



Intcmati 



<2 3jl!N 2000 >;i-i-:00 

International Filing Date 



Name of receiving Office and **PCT Internationa] Applicati n"" 



Applicant's or agent's file reference 
fi/desiredffI2ehanKimmaxumim) PE^3849 



B z No. I TITLE OF INVENTION 

"AN APPARATUS AND PROCESS FOR PRE- 


-HYDROLYSIS OF BIOI4ASS" 


Box No. II APPLICANT 




Name and address: /FamUy name followed by gr^n mime: for a legal ^^^^-fi^lzJ^j^ 
designation. The address must includepostal code and name of coun^^ Thecounp^of tiK 
ad£ess indicated in this Box is the appRcant s State (that is. country) of residence if no State 
of residence is indicated below.) 

RM MATERIAIS REFRATARIOS LTD A. 
Estrada do P inhale 750 
12600-000 - Lorena - SP 
Brazil 


1 1 This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


State (that is, country) of nationality: 

oR 


State (that is, country) of residence: 
BR 


This oerson is asolicant I 1 all designated |— 1 all designated States except |— 1 the United Slates 1 1 the States indicated in 

foTt^pSrp^^t i 1 bU the UnSd States of Ammca Lj of America only | — | the Supplememal Box 


Box No. ni FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given rtame; for a legal erOity, fidl official 
designation. The address must includepostai code and name of coun^^ The counpy ofthe 
adSess indicated in this Box is the appScant s State (that is, country) ofresuience if no State 
of residence is imUcated below.) 

GARCIA PINATTI, DALTRO 

Rua Oswaldo Aranha, 1194, casa 1 

Vila Zelia 

Lorena, Sao Paulo 

Brazil 


This person is: 

1 [ applicant only 

1 X 1 applicant and inventor 

1 1 inventor only (If this check-box 
^"—^ isnutrkedLdonMfUrmbelcnr.) 


State (that is, country) of nationality: 

BR 


State (that is, country) of residence: 
BR 


This person is applicant 1 1 all designated 1 1 all designated States except CTI the United States 1 I the Stales indicated in 

for the purpose of: 1 1 States 1 1 the United States of Amcnca ELJ of Amcnca only 1 — 1 the Supplemental Box • 


1 x| Further applicants and/or (further) inventors are indicated on a continiiation sheet 


Box No- IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf 1 ^1 agent 1 1 common representative 
ofthcapplicant(s) before the competent International Authorities as: i— J l_J 


Name and address: (Family namefollowed by given ruime: for a legal eraity, fiill official 
designation. The address must include postal code arul name of country.) 

DANNEMANN, SIEMSEN, BIGLER & IPANEMA MOREIRA 

Caixa Postal 2142 

Rua Marques de Olinda, 70 

Botafogo 

22251-040 - Rio de Janeiro -RJ 
Brazil 


Telephone No. 
(21) 553.1811 


Facsimile No. 

(21) 553.1812 
553.1813 


TdeprintcrNo. 


Address for correspondence: Mark this check-box where n a^cnt r common representative is/bas been appointed and the 
' ' <^pace above is used instead t indicate a special address to whicii correspondence sh uld be senL 



mm) 



Sheet N . .... .. 


CoBtinoation of Box No. Ul FURTHER APPUCANT<S) AND/OR (FURTHER) INVENTOR(S) 


if none of the foUowing sub-boxes is useti, this sheet should not be ui 


ctuded in the request. 


Name and address: (Famify name foUowed by we« June: for o legaf SJ^^i^S^S^^ 
^^ijTT^oJ^essmust incfudeposta^code and name of <^2^?7^5Lll£SS^ffi 
^^^icatedinthisBaxistheapp&ca^ State fthatis, country) of rtstdena if no State 

of restaence is maieatea oeiofw.} 
GUEDES SCARES, ALVARO 

Rua Madre Amanda de Castro Junqueira^ 117 
Mirante 

Mogi Mirim^ Sao Paulo 
Brazil 


This person is: 

y 1 applicant only 

1 xij applicant and inventor 

1 1 inventor only (If this check-tfox 
*— ■ is marked, do not JUi in below.) 


state (thai is. country) of nationality: 1 


State (that is, country) of residence: 
BR 




United SUOes | i the States indicated in 

Americaonly 1 1 the Supplemental Box 


Name and address: /Famify namefoUawed by given name: for a fega/ e^^O^^J^S'S^^ 
of residence is indicated Ixiow,) 


This person is: 

1 [ applicant only 

1 1 applicant and inventor 

1 1 inventor only (if this chedt-bas 
' is marked,^ not jut bibelom.) 


State (that is, country) of nationality: 1 


State (that is, country) of residence: 




United States f~l the States mdicated in 
^mericaonly die Supplemental Box 


^^^i^c^inthisBaxistheim»^^'^ State (that is, country) i^residence if no State 
of residence is intScated Ifetaw.) 


This penon is: 

1 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (^itecftedkte 
.1—-' is marked, do not jut in Mow,) 


State (that is, country) of nationality: 


State (that is, country) of residence: 




i United States i — i the States indicated in 
America only 1 1 the Supplemental Box 


Name and address: /FamitynamefoUowedbygpfenrutme: foT^^^r^'^JS/^iSi 
designation. The address must inchidepostal code and name ^"'"^^^ 
^^S^i!Sf/n!Ziimihi^ RaTiMth^appllcmt's State (that is. country) of residence f no State 
of residence is indicated l)elow.) 


This person is: 

\ \ applicant only 

1 1 applicant and inventor 

1 1 inventor only ^iftifcArcMar 
is marked, do natfili in below.) 


Stale (that is, country) f nationality: 


State ClAof ii; countryj of residence: 




1 \ Further applicants and/or (further) inventors arc indicated n an ther continuation sheet 



Form PCT/RQ/lOl (continuaUon sheet) (July 1998; reprint January 2000) See Notes to the request fc 
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Sheet No. ....... 



R«, N .V DESIGNATION OF STATES 



Thefllowingdesignations«he«lvm«le under Rule4.!Ha)f-^.r*itew/to^^ 

[Regional ^^^^ ^^k;- %ck k«iv» LS Lesoth MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 

® ll^hld RS*U?of'^£! UGuSiS SJ'zi.itab^td T sSie which is a Contacting S«c f (he Han« 
Protocol and of the PCT a » A™-i-r.-« »v Betonii KG Kvrevzstan KZ Kazakhsan. NID Republic f Moldova, 

S^S^SrteaS^sSSrfO^ftndaCtontract^ 

specify on dotted line) 

National Patent ffoOm- land <^protec6an or tnatntenl desired. speciS^ontkttedtine): 

la A£ United Arab Emirates 0 LR Liberia 

B AL Albania B LS Lesotho 

J AM Amcnia B| Lithuania 

B AT Austria "Bl LU Luxembourg 

B AU Australia g) LV Latvia 

B] AZ Azerbaijan BB MA Morocco 

B BA Bosnia and Heizegovina • • • B MD Republic of Moldova 

B BE Barbados H MC Madagascar 

B BG Bulgaria B MK The fonner Yugoslav Rqiublic of Macedonia . . . 

B BR Brazil 

B BY Belanis B MN Mongolia 

B CA Canada Bl MW Malawi 

B CH and LI Switzerland and Liechtenstein B) MX Mexico 

B CN China H NO Noiway 

B CR Costa Rica B NZ New Zealand 

8 CU Cuba B PL Pohind 

B CZ Czech Republic B PT Portugal 

B DE Gennany H RO Romania 

B DK Denmark B| RU Russian Federation 

B DM Dominica 19 SD Sudan 

B EE Estonia H SE Sweden 

B ES Spain H SG Singapore 

B Finland B SI Slovenia 

BGB United Kingdom B SK Slovakia 

B GD Grenada 19 SL Siena Leone 

B GE Georgia IS T J Tajikistan 

^ GH Ghana IS TM Turkmenistan 

gGM Gambia 81 TR Turkey 

HR Croatia B TT Trinidad and Tobago 

BhU Hungary 81 TZ United Republic of Tanzania 

Bm Indonesia IS UA Ukraine 

la IL Israel OB Uganda 

a IN India IS US United States of America 

BI IS Iceland 

B JP Japan B UZ Uzbekistan 

BkE Kenya W VN Viet Nam 

B KG Kyrgyzsian H YU Yugoshivia 

a KP Democratic People's Republic of Korea .... B ZA South Africa 

B ZW Zimbabwe 

SfiTR n^^i.kisi^ nf iCAff»i Check-boxes reserved for designating States which have 

BKR Republic of Korea become party to the PCT after issuance f&sshecc 

B KZ Kazakhstan 

" n 

B LC Saint Luda =1 
BLK Sri Lanka 

Precaoti nary DeslgnatioB Statement: In addition to the designauons made above, the appli 

designations which would be permitted under the PCT except any designati n(s) indicated in the Supplemental Box bemg «cluded 
fronfithescope f tfiis statement. TTie applicant decUiies that those addiUonal dcsi 

designationwWdiisnotcoafinnedbefbretheexpiration fl5m nths from the pnority^ ts tobc i^artc^^ 

at the expiratio n {^hailhnc{iTmL (Co^^nnation fi^^ 

F nn PCr/RG/101 (second sheet) (January 2000) " ' &e Notes to the request form 
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pcr/6' 



Box N . VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/moruMyear) 



Number 
f earlier applicau'on 



Where earlier application is: 



nati naJ appltcati n: 
country 



regional applicati n:^ 
regi nal Office 



intemati nal application: 
receiving Pfficg 



item(l) 

2 3 June 19 99 
^23.06, 99) 



PI 9902607-4 



BR 



item (2) 



item (3) 



RTI The leceiving Office is requested to prepare and transmit to the Intemauonal Burwu a ctttificd copy 
t=J of the earlier application(s) (ofdy if the earlier applieaHon was filed with ^« which for Uie 

purposes of the present international application is the receiving Office) identiHed above as item(s): 

• Where the eoHier application is an AfUPO application, it is mandatory to indhxiie in ^he Sumhn^nml Bjne^^^^ one cmmtry pony to the Paris 
CiSSgSrST/S^^^^ ^./OWW SeeSypplementalBas. 



BoxN .Vn INTERNATIONAL SEARCHING AUTHORITY 



Cb iceof International Searchtne Authority (ISA) 
(If two or more International Searching Authorities are 
ctimpetent to carry out the international search, indicate 
the Authority chosen: the two-letter cotle may be used): 

ISA/ EPO 



Request to use results of earlier search; reference to that seareh an earlier 
search has been carried out by or requested from the International Searching Authority): 



Datcfday/inonth^fear) 



Number 



Cotmtry (or regional Qffioe) 



This international application contains 
the following number of sheets: 

request 0 4 

description (excluding 
sequence listing part) : 28 

claims 04 
abstract 0 1 
drawings 06 
sequence listing part _ 
of description 


This international application is acconpanied by the item(s) marlced below: 

1. Q fee^culation sheet 

2. ^ separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. Q ^HiMiKun explaining lack of signature 

5. □ priority docunicnt(s) identified in Box No. VI as item(s): 

6. O translaticHi of intemationai application' into (language): 

7. Q sqfflffttff indications conceming deposited microorganism or other biological material 

8. Q nucleotide and/or amino acid sequence listing in computer readable form 

9. Q other ^j^cfj^^j: asslgninent: documen't 


Total number of sheets : 43 


Figure of the drawings which ^ 
should accompany the abstract: ^ 


Language of filing of the 14 u 

international application: EZig'Xj.SJl 



Box No. DC SIGNATURE 




CANT OR AGENT 



Next to each signarm, intBcale the 



Dannem 



sig n iJ ^mui the cgqmtyinwhichatepersonsigns (if sttch capacity i^ 



en, Bigler & Ipanema Morelra 
(Raul Hey) 



1. 


Date of actual receipt of the purported J ^Vi N 2UjU 2 3 "t:" CO 
international application: ^ 


2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 




i 1 received: 


4. 


Date of timely receipt of the required 
correcti ns under PCT Article 1 1(2): 




1 1 not received: 


5. 


Intemati nal Searching Authority rn a / 
(if two or m re are competent): i^A./ 


6. r~| Transmittal of search copy delayed 
|_J until search fee is paid. 





F r Intemati nal Bureau use only < 



Date f receipt f the record copy 
by the International Bureau: 



Form PCT/RO/IOI (last sheet) (July 1998; reprint January 2000) 



See Notes to the request form 
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FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



PE-38 49 



For receiving Ofiioe use nly 



Inteinati 



Date stamp of the leceiving Office 



Applicant 

RM MATERIAIS REFRATARIOS LTDA. 



CALCULATION OF PRESCRIBED FEES . 

1. TRANSMirrAL FEE L 

2 SEARCHFEE .DEM. 46.2,07 X 0..8?6363 L 

International search to be carried out by £.*rw 



236,00 



404,94 



3 



Of n»o or more International Searching AuthorUies are competent in relation to the iniernatnnd 
application, indicate the name of the Authority Yfhieh is chosen to carry out the international search) 



INTERNATIONAL FEE 
Basic Fee 

The intemationaJ application contains 4 3 sheets. 

fir«30sheeB CHF.650 x 1,10502 . . . L_ 

1.^ X CHF 15xLL0502 = | 

remaining sheets additional amount 

Add am untsenteved at bl and b2 and enter total at B . 



718,26 [bi] 



204,78 



I 923,04 CbI 



Designation Fees 

The international application contains 8 3 designations. ^^^^ 

8 X rwy 140x3il0502 = | 1>237 ,62 \d] 

number of designation fees amount of designation fee 
payable (maximum 8) 

Add amounts entered at B and Dand oiter total at I . . . I 2.160.66 rn 

(Applicants from certain States are entitled to a redxtction <^ 75% of tip 
iiUemational/ee. Wkere-theapplieantis(araUappUeantsare)soenUtledax 
total to iyeerttered at I is 259b ofthe sum ofthe amounts eraered at B and D,) 



-» FEEFORPIUOIUTYIXK:UMENT^j/qpp/icfl6/e; 



75,00 rn 



5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P, and enter total in the TOTAL box 



R$ 2.876,60 



TOTAL 



I I The designation fees are not paid at this time. 



MODE OF PAYMENT 

□ authorization to charge 
deposit account (see below) 

j I cheque 

[ I postal money order 



I I bank draft 
|x { cash 

j I revenue stamps 



I I coupons 

I 1 other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ [ I is hereby authorized to charge the total fees indicated above to my deposit account 

(this check'box may be marked only if the conditions for deposit aecourUs of the receiving Office so permit) is 
hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account 

is hereby authorized to charge the fee for preparati n and transmittal of the priority document to the Intemati nal 
Bureau fWIPOt mydep sit account 



□ 
□ 



Deposit Account No. 



Date (day/month/year) 



Signature 



Form PCT/RO/IOI (Annex) (January 2000) 



See A^orex to the fee calculation sheet 
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ENT COOPERATION TRE 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
PE-3849 



International application No. 
PCT/BROO/00065 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



Intemational filing date (day/month/year) 
23/06/2000 



Priority date (day/month/year) 
23/06/1999 



Intemational Patent Classification (IPC) or national classification and IPC 
801 J1 9/02 



Applicant 

RM MATERIAIS REFRATARIOS LTDA. et al. 



1 . This international preliminary examination report has been prepared by this Intemational Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet, 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 







II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 





Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
22/01/2001 



Name and nnailing address of the intemational 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/BROO/00065 



1. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70,17)): 
Description, pages: 

1 -28 as originally filed 

Claims, No.: 

1 -25 as originally filed 

Drawings, sheets: 

1/6-6/6 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the International application was filed, unless otherwise indicated under this Item. 

jhese elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



IV. Lack of unity of Invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
H paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 Is 

□ complied with. 

IS not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of intemational preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1 

Inventive step (IS) Yes: Claims 15-25 

No: Claims 2-14 
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Industrial applicability (lA) Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIIL Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

1. Independent claim 1 discloses an apparatus comprising an external and an 
internal coating and a space between these two coatings adapted to be under 
vacuum. The dependent claims 2-14 disclose further details of the apparatus. 

2. Independent claim 15 discloses a biomass pre-hydrolysis process which is carried 
out under rotary oscillation of the apparatus wherein the reaction is carried out. 
The dependent claims 16-25 disclose further details of the process. 

3. As there is no common concept linking the groups of inventions, lack of unity of 
invention is notified. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

A. Invention 1 (claims 1-14): 

1 . Claim 1 generally defines an apparatus comprising internal and external coatings 
which are separated by a vacuum space. No particular constructional features of 
the apparatus are defined in the independent claim 1 . However, the apparatus 
should be suitable for the pre-hydrolysis of biomass. 

2. Reference is made to the following documents: 

D1: US-A-3 056 664 
D2: US-A-4 997 124 

3. Both D1 and D2 disclose an apparatus comprising an external coating (D1 : 2; D2: 
2), an internal coating (D1:16; D2:3) covering the inside of the external coating. 
The prior art apparatus further comprise a space between the internal coating and 
the external coating wherein a vacuum is produced (D1: 10; D2:5). Therefore, 
both D1 and D2 disclose all the constructional features defined in claim 1 . As it 
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also appears to be possible to pre-hydrolyse biomass in the apparatus according 
to D1 and D2, the Intended use mentioned in claim 1 cannot support novelty. 
Consequently, the subject-matter of claim 1 lacks novelty. 

4. It is not apparent how the features of the dependent claims 2-14 could support an 
inventive step. Therefore, it is not seen which part of the application could serve 
as a basis for a claim defining new and inventive subject-matter 

B. Invention 2 (claims 15-25): 

5. Claim 15 discloses a biomass pre-hydrolysis process which is carried out under 
rotary oscillation of the apparatus wherein the reaction is carried out. The 
available prior art documents do neither disclose nor suggest to carry out such a 
process under an oscillatory rotation. Therefore, both novelty and an inventive 
step are acknowledged for the process claims. 

Re Item VIII 

Certain observations on the international application 

1 . Some of the claims lack clarity: 

Claim 6: The definition of the apparatus as a reactor does not add structural 
features to the claimed subject-matter. It appears that claim 6 is superfluous. 

Claims 12, 13: These claims lack clarity because the features mentioned therein 
are not suitable to further define the claimed apparatus. They rather relate to 
process steps which are suitable when the reactor is used. 

Claim 15: It is not clear what is meant by the unit "bricks" in feature d). This 
applies also to page 22 of the description. 
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(PCT Rule 71.1) 



Applicanf s or agents file reference 
PE-3849 



Date of mafling 
(day/tnonth/^aar) 



02.10.2001 



IMPORTANT NOTTFICATION 



International application No. 
PCT/BROO/00065 



International filing date (day/month/year) 
23/06/2000 



Priority date (day/month/year) 
23/06/1999 



Applicant 

RM MATERIAIS REFRATARIOS LTDA. et ai- 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
intemational preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the Intemational Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1 )) (see also the reminder sent by the Intemational Bureau with Fonm PCT/IB/301 ). 

Where a translation of the intemational application must be fumished to an elected Office, that translation must 
contain a translation of any annexes to the intemational preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned.. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicanf s Guide. 
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Applicants or agent's file reference 
PE-3849 



International application No. 
PCT/BROO/00065 



See Notification of Transmittal of International 
FOR FURTHER ACTION PreUminary Examination Report (Form PCT/IPEA/416) 



Intemationai filing date (day/month/^ear) 
23/06/2000 



Priority date (day/rnonWyear) 
23/06/1999 



Intemationai Patent Qassification (IPC) or national classification and IPC 
B01J19/02 



Applicant 

RM MATERIAIS REFRATARIOS LTDA. et al. 



1 . This intemationai preliminary examination report has been prepared by this Intemationai Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
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citations and explanations suporting such statement 



Date of submission of the demand 
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Date of completion of this report 
02.10.2001 



Name and mailing address of the intemationai 
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European Patent Office 

D-80298 Munich 
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Authorized officer 
Buesing, G 
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I. Basis fth rep rt 

1 With regard to the elements of the international application (Replacement sheets which have been furnished to 
' the receiving Office in response to an invitation under Article 14 are referred to in this report as ynginally fifed- 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)f. 
Description, pages: 

1 .28 as originally filed 

Claims^ No.: 

1 .25 as originally filed 

Drawings, sheets: 

1/6-6/6 as originally filed 



2 With regard to the language, all the elements mari^ed above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of intemational preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the Intemational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable fonn is identical to the written sequence 
listing has been fumished. 

4- The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings. 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
S paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rul 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ conjplied with. 

la not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of intemational preliminary 
examination in establishing this report: . - 

la all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



15-25 
2-14 
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R It m IV 

Lack of unity of invention 

1 . Independent claim 1 discloses an apparatus comprising an extemal and an 
internal coating and a space between these two coatings adapted to be under 
vacuum. The dependent claims 2-14 disclose further details of the apparatus. 

2. Independent claim 1 5 discloses a biomass pre-hydrolysis process which is canied 
out under rotary oscillation of the apparatus wherein the reaction is carried out. 
The dependent claims 16-25 disclose further details of the process. 

3. As there is no common concept linking the groups of inventions, lack of unity of 
invention is notified. 

Re item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

A. Invention 1 (claims 1-14): 

1 . Claim 1 generally defines an apparatus comprising intemal and extemal coatings 
which are separated by a vacuum space. No particular constructional features of 
the apparatus are defined In the independent claim 1 . However, the apparatus 
should be suitable for the pre-hydrolysis of biomass. 

2. Reference Is made to the following documents: 

D1: US-A-3 056 664 
D2: US-A-4 997 124 

3. Both D1 and D2 disclose an apparatus comprising an extemal coating (D1: 2; D2: 
2), an intemal coating (D1 :16; D2:3) covering the inside of the extemal coating. 
The prior art apparatus further comprise a space between the intemal coating and 
the extemal coating wherein a vacuum is produced (D1: 10; D2:5). Therefore, 
both D1 and D2 disclose all the constructional features defined in claim 1 . As it 
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also appears to be possible to pre-hydrolyse biomass in the apparatus according 
to D1 and D2, the intended use mentioned in claim 1 cannot support novelty. 
Consequently, the subject-matter of claim 1 lacks novelty. 

4. It is not apparent how the features of the dependent claims 2-1 4 could support an 
inventive step. Therefore, it is not seen which part of the application could serve 
as a basis for a claim defining new and inventive subject-matter. 



B. Invention 2 (claims 15-25): 

5. Claim 15 discloses a biomass pre-hydrolysis process which is earned out under 
rotary oscillation of the apparatus wherein the reaction is earned out. The 
available prior art documents do neither disclose nor suggest to carry out such a 
process under an oscillatory rotation. Therefore, both novelty and an inventive 
step are acknowledged for the process claims. 



Re Item Vlli 

Certain observations on the international application 

1 . Some of the claims lack clarity: 

Claim 6: The definition of the apparatus as a reactor does not add structural 
features to the claimed subject-matter. It appears that claim 6 is superfluous. 

Claims 12, 13: These claims lack clarity because the features mentioned therein 
are not suitable to further define the claimed apparatus. They rather relate to 
process steps which are suitable when the reactor is used. 

Claim 15: It is not clear what is meant by the unit "bricks" in feature d). This 
applies also to page 22 of the description. 
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Industrial applicability (lA) Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 

Vlil. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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